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INTRODUCTION. 


THOUGH  Britain  is  the  greatest  hive  of  inckistry  in  the  World,  it  is  curious  how- 
little  the  a\'eraL;'e  Briton  knows  o(  the  primar_\'  sources  of  the  Nation's  Greatness — 
her  Industries.  We  supply  the  World's  Markets  with  ever}-  cominodit\-  retiuired 
by  man,  but  comparativeh-  few  of  the  forty-one  millions  of  inhabitants  of  the  British  Isles 
possess  an_\-  definite  knowledge  of  the  Wonders  of  Art  and  t  raft  which  are  to  be 
found  in  ever}'  workshop  and  factory  throughout  our  own  countr\-.  This  being  the  case, 
we  are  assured  that  "BRITAIN  at  Work,"  which  tells  for  the  first  time  in  popular 
form  the  deepl_\-  interesting  story  of  our  Industrial  Life,  will  recei\-c  an  a]  preciative 
welcome  from  all  wlm  ha\-e  at  heart  the  well-being  and   [jrosperit)'  of  the  Nation. 

Many  of  the  secrets  of  Britain's  success  and  of  her  almost  inexhaustible  wealth  will 
be  revealed  in  the  pages  of  "BRITAIN  AT  Work."  I-'or  ms  the  gates  of  her  world- 
famous  manufactories  will  be  opened,  and  at  our  leisure  we  ma\-  examine  the  master- 
pieces of  her  great  Industries.  We  shall  watch  the  building  of  a  man-of-war  from  the 
time  of  "laying  down"  until  that  impressive  moment  when,  casting  off  its  fetters,  it  floats 
majestically  upon  river  or  sea.  Later  we  shall  see  the  making  of  the  Nation's  guns, 
and  in  the  great  .Shipbuilding  }-ards  of  the  country  witness  the  growth  of  the  ocean 
monarchs  which   will   maintain   fur   Britain   the  Connnercial   Su]iremac)'   of  the  World. 

The  miner  in  the  depths  of  the  coal  |)it  will  claim  our  attention.  We  shall 
accompany  him  on  his  dangerous  quest  for  the  fuel  which  "moves  the  world,"  and, 
having  seen  it  wrested  from  the  earth,  we  shall  ascend  with  it  to  the  ])it-mouth, 
and  follow  it,>  journe\-  b\-  rail  and  sea  to  the  workshop  and  fireside.  .After  Coal, 
the  great  Iron  and  Steel  Industries  will  pass  in  re\iew  before  us,  and  an  opportunitj- 
will  be  afforded  of  learning  at  first-hand  many  valuable  facts  relative  to  the  wonderful 
processes    of   their    manufacture. 

Remembering  the  wealth  in\ested  in  the  Land,  we  shall  follow  with  interest  the 
various  operations  necessar\-  for  the  successful  cultivation  of  the  soil.  The  picturesque 
scenes  of  rural  Britain  will  be  ])ortra)-cd  for  us,  and  the  work  of  ploughing,  .sowing, 
and  ]iar\-esting  will  be  described  in  a  manner  that  camiot  fail  to  awaken  a  deeper 
and  more  intelligent  interest  in  the  .Agricultural  pursuits  of  this  Country.  We  shall 
visit  a  .seed  farm,  and,  in  due  course,  watch  the  culti\ation  of  Howers,  vegetables,  and 
fruit    for    market. 
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The  busy  hives  of  Belfast,  ^Manchester,  and  Bradford  will  be  visited,  and  the 
manufacture  of  Linen,  Cotton,  and  Worsted  will  be  seen  in  operation.  We  shall  also 
visit  the  famous  Granite  quarries  of  Aberdeen  and  the  Potteries,  and  in  each  case  an 
expert  writer  will  explain  the  processes   of  these   interesting   industries. 

The  realism  of  the  Iron  Road  will  be  pictured  for  us  by  pen,  pencil,  and 
camera,  and  the  everydaj-  life  of  the  railway  engine-driver  and  the  signalman  vividly 
described.  In  a  similar  manner  the  daily  routine  of  life  in  the  Navy  and  Army 
■ — industries  in  the  widest  sense  —  will  be  dealt  with,  and  numerous  illustrations 
depicting  the  various  scenes  will  help  to  render  the  articles  of  more  than  passing 
interest   and    value. 

The  wonderful  work  of  the  Postal  and  Telegraph  service  will  find  a  place  in 
our  pages.  We  shall  follow  the  adventures  of  a  letter  from  the  time  it  is  posted 
in  London  until  it  is  delivered  in  'far-away  Shetland,  and  a  telegraphic  message 
will  be  traced  from  the  heart  of  .the  City  until  the  great  electric  cable  is  lost  to 
view    in    the    depths    of    the    Atlantic    Ocean    off   the    coast    of    Ireland. 

We  shall  make,  our  home  for  a  time  with  the  heroes  of  the  Sea  who  brave 
a  hundred  dangers^e\-en  death  itself — in  their  quest  for  the  fish  required  to  meet 
the  ever-increasing  demand  of  our  great  towns.  We  shall  travel  pleasantly  along  the 
waterways  of  Britain — by  river  and  canal — learning  the  while  something  of  the  barge- 
man's work,  and  of  his  everyday  life.  In  this  way  the  marvellous  panorama  of  the  Pool 
of  London  \\ill  be  seen  to  advantage,  and  many  interesting  glimpses  of  industrial 
life  on  the  busy  Thames  revealed  to  us.  The  great  Docks  of  London,  Liverpool, 
and  Southampton,  of  which  the  Nation  is  justly  proud,  will  be  visited,  and  their 
principal    characteristics    described    and    illustrated. 

The  interesting  work  connected  with  the  Tea,  Coffee,  and  Cocoa  Industries  in 
this  country  will  be  popularly  explained,  and  in  the  same  manner  we  shall  learn 
a  great  deal  about  the  famous  Bre^veries  and  Distilleries  and  the  manufactories  of 
Mineral  Waters.  An  article  on  the  Cattle  trade  will  tell  how  our  principal  cities 
are  provided  with  fresh  meat  day  b_\-  da\-,  and  accounts  of  the  manufacture  of  Bread, 
Butter,  and  Cheese  will  afford  an  opportunit\'  of  ascertaining  the  extent  and  nature 
of  these  industrial  occupations.  Amongst  other  things  we  shall  see  how  Paper  is 
made,  and  afterwards  watch  its  transformation  into  our  daily  newspaper  or  favourite 
periodical. 

Every  aspect  of  our  Industrial  Life  will  be  .sympatheticall}-  described,  and  the 
scenes  as  we  see  them  faithfully  pictured.  Writers  pre-eminent  in  their  respective 
departments  have  contributed  to  the  work,  and  ever}-  care  has  been  taken  to  ensure 
an  accurate  and  instructive  account  of  the  industries  of  our  own  countr\-.  To  this 
end  many  of  the  great  emplo_\-ers  of  labour,  the  heads  of  our  famous  manufactories, 
and  the  workers  themselves  ha\e  willingly  given  their  valuable  assistance,  and  to  one 
and   all   our   sincere  thanks   are  due. 

Never  was  there  a  time  when  it  behoved  our  people  to  be  more  alert  and  active 
in  meeting  competition,  and  we  trust  that  the  issue  of  this  work  may  create  such  a 
wide-spread  public  interest  in  our  Industries,  both  large  qnd  small,  that  it  may  not 
be  without  its  use  in  quickening  the  pulses  of  our  Commercial  life,  and  in  a  small 
measure  may  render  some  service  to  the  Natipn  at  large. 


THE    BUILDING    OF    A    BATTLESHIP. 


No  indu-stf}-  in  tlic  ]5ritish  Isles  is  of 
greater  importance  to  the  nation  than 
tliat  which  is  concerned  with  liie 
construction  of  war-ships.  In  ordinary  times 
this  industry  engages  the  attention  of  two 
classes  of  establishments.  There  are,  tlrst, 
the  Ro\-al  Dockyards,  which  luiikl  nothing 
else  but  war-ships.  There  are,  secondly,  the 
great    [>ri\ate    j-ards,    which    in    some    cases 


by  worl<  done  in  the  building  of  war-ships 
is  diflicult  to  determine.  There  arc  no 
statistics  distinguisliing  between  tho.se  who 
derive  their  daily  bread  from  building 
merchantmen  and  those  who  li\e  upon  the 
wages  won  in  war-ship  construction.  Most 
private  firms  undertake  both  classes  of  work 
at  the  same  time,  the  only  exception  being 
the   Royal    Dockyards.     Moreover,  scattered 
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spcciali.se  upon  the  construction  of  vessels 
for  warlike  purposes  ;  and  in  other  cases 
occasionally  undertake  the  building  of 
cruisers  or  battleships  when  there  is  no 
other  work  going.  In  emergencies,  such 
as  a  great  naval  war  would  bring  forth,  all 
these  sources  could  be  supplemented  by  the 
yards  which  in  ordinary  times  build  nothing 
but  steamers  for  the  mercantile  marine. 

What  exactly  is  the  number  of  the  popula- 
tion   which   is   in    ordinary   times    supported 


all  o\cr  the  countr_\',  there  are  a  vast  number 
of  sul)sidiary  industries,  all  concerned  with 
the  war-ship,  such  as  the  armour-plate 
makers  at  Sheffield  and  Glasgow,  and  the 
various  engineering  firms  who  manufacture 
tlK-  hydraulic  and  electric  fittings  so  largely 
recjuircd  on  board.  It  is  certainly  an  under- 
estimate to  place  the  number  of  men 
interested  directly  or  indirectly  in  the 
manufacture  of  material  for  the  Nav\'  in 
Britain  at  somewhere  about  a  million.     The 
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expenditure  upon  the  construction  of  ships 
for  our  Nav)'  alone  has  been  ;^9,ooo,ooo  in 
one  year.  But,  besides  ships  for  our  fleet, 
vessels  were  building  at  the  same  time  fn- 
Japan,  Holland,  and   Norway. 

The  great  Government  yards  are  four  in 
number.  Portsmouth  is  the  most  important, 
emplo\-ing  8,ooo  men  ;  then  come  Devonport 
and  Chatham,  each  with  6,900  ;  while  Pem- 
broke with  2,400  is  a  bad  fourth.  Sheerness 
with  2,000  men  does  not  build  battleships, 
but  only  small  cruisers  and  sloops.  Round 
our  coasts  are  scattered  a  number  of  prixate 
firms  who  build  large  war-ships.  In  London 
there  is  the  Thames  Ironworks,  which  con- 
structed the  first  ironclad  to  figure  in  our 
Navy,  the  old  JVarn'or.  On  the  East  coast 
we  have  the  yard  of  Messrs.  Earle,  which 
in  the  past  had  a  fine  record,  building  small 
battleships  for  foreign  navies  and  cruisers 
for  our  own.  At  Sunderland  is  Messrs. 
Doxford's  3'ard,  which  up  to  the  present 
lias  constructed  only  destroyers  and  merchant 
steamers,  but  which  could  perfectly  well 
build  armoured  ships.  On  the  T_\ne  is  the 
gigantic  Elswick  establishment,  where  every- 


thing for  the  war-ship,  from  the  hull  itself  to 
the  guns,  projectiles,  and  even  armour,  can 
now  be  turned  out.  This  firm  is  one  of 
the  largest  private  builders  of  war-vessels 
in  the  British  Isles,  and  could  construct 
simultaneously  two  or  three  battleships  and 
two  of  the  largest  armoured  cruisers,  Close 
at  hand  to  Elswick  is  Messrs.  Palmer's  yard 
at  Jarrow,  where  the  very  largest  battleships 
have  been  constructed  for  the  Navy  On 
the  East  coast  of  Scotland  there  is  no  firm 
building  big  ships;  but  it  is  quite  otherwise 
on  the  West  coast,  where  the  Clyde  rings 
with  the  sound  of  dri\ing  rivets.  Here  are 
the  immense  yards  controlled  by  the  armour- 
and  gun-making  firms  of  Brown  and  Vickers, 
the  first  owning  the  Clydebank  Engineering 
and  Shipbuilding  Company,  and  the  second 
the  Beard  more  yard.  Besides  these  two 
concerns  there  are  the  Fairfield  and  the 
London  and  Glasgow  yards,  both  of  which 
build  the  largest  war-ships. 

Descending  the  coast,  there  is  at  Belfast 
the  very  important  yard  of  Harland  and 
Wolff,  which  does  not  in  ordinary  times 
turn    out    men-of-war,    but    which    is    quite 
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capable  of  doiiiL;"  so.  At  Barrow  is  a  large 
yard  owned  b\'  the  \'ickers  compan_\-,  and 
buildinL;  the  finest  battleships  and  cruisers. 
Finally,  at  l^irkenhead  is  the  historic  estab- 
lishment of  Laird  Brothers. 

The  first  step  in  the  buildincj  of  a  battle- 
ship is  the  preparation  of  the  de.siL;-n.  Tliis 
is  accomplished  at  the  Admiralt)-,  by  the 
Director  of  Xaval  Construction's  Department. 
The  Director  \\'orks  in  concert  with  the 
engineering  and  gunnery  experts  of  the 
Navy,  and  the  general  outlines  of  the  design 
are  laid  down  b_\'  the  naval  officers  of  the 
Admiralty  Board.  These  officers,  who  ma\- 
have  to  fight  the  ship,  determine  what  the 
guns  carried  are  to  be,  what  the  thickness 
of  the  armour,  what  the  s[3eefl,  wlial  the  coal 
allowance.  The  length  of  the  ship  and  her 
draught  of  water  are  largely  influenced  b_\' 
the  size  of  existing  drjcks. 

Before  finally  settling  the  design,  ven- 
careful  tests  are  made  to  ascertain  the  best 
"  lines  "  or  form  of  ship  to  give  a  high  speed. 
These  tests  are  rendered  possible  by  the 
construction  of  models  which  are  tried  in 
a  large  tank.  By  their  aid  the  speed  of 
the   ship    built,  with    a   given    engine-power, 


can  be  \"ery  accurately  determined  before- 
hand, and  such  unpleasant  surprises  are 
guarded  against  as  occur  when  a  .ship 
designed  to  steam  twenty  knots  is  found 
to  be  capable  only  of  making  nineteen. 

.As  soon  as  tiie  general  outline  of  the 
design  has  been  .settled,  and  passed  by 
the  .Admiralty  Board,  detailed  drawings  and 
specifications  are  prepared.  The  most  im- 
[jortant  of  these  are  the  "lines"  of  the  ship, 
and  to  obtain  them  foreign  emissaries  are 
known  u])on  occasions  to  have  offered  ver_\' 
large  sums.  The  "  lines "  are  a  series  of 
plans  showing  the  variations  in  the  .section 
of  llie  ship  at  various  points  in  her  length, 
the  \arialions  in  tin-  ground  plan  of  her 
different  decks,  and  the  longitudinal  eleva- 
tion, indicating  sucli  matters  as  her  "sheer" 
forward,  or  the  cutting  away  of  what  is 
known  as  the  "deadwood"  of  the  keel  aft, 
a  feature  in  ships  which  arc  to  be  able  to 
turn  quicl<ly  and  in  a  small  circle.  If  the 
siiips  are  to  be  built  b)-  contract,  these 
tlrawings,  with  detailed  specifications,  ir\di- 
cating  exactl}'  the  material  to  be  used,  the 
thickness  of  the  plates  to  be  cmplo)-ed,  the 
type    of    engines    and    boilers,    and    a    vast 
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number  of  other  matters,  are  forwarded  to 
certain  selected  firms  who  arc  known  to  be 
capable  of  executing"  the  work  in  a  trust- 
worth}-  manner ;  they  in  turn  specify  the 
price  at  which  they  are  willing  to  undertake 
it,  and  if  their  prices  are  satisfactory  orders 
follow.  A  time  limit  is  laid  down  within 
which  the  ship  must  be  delivered.  This  is 
usually  thirty  or  fort}'-two  months,  though 
it  will  depend  much  upon  the  emergency 
and  upon  the  willingness  of  the  Treasury 
to  spend  money  on  the  Navy.  The  best 
record  yet  accomplished  for  the  actual 
completion  of  a  battleship  from  the  date 
of  "  laying  down "  was  accomplished  by 
Portsmouth  and  Chatham  in  the  case  of 
the  Magnificent  and  the  Majestic,  both  of 
which  were  ready  for  sea  in  two  \ears. 

When  the  order  to  build  has  been  given 
a  great  deal  of  preliminary  \\'ork  has  to  be 
accomplished  before  the  ship  actually  appears 
on  the  stocks.      Material    must    be   ordered  ; 


perhaps  such  immense  forgings  as  those 
required  for  the  ram  have  to  be  obtained 
outside  the  yard  which  is  building  the  ship. 
The  engines  are  not,  as  a  rule,  made  in  our 
Dockyards,  and  must  be  ordered  elsewhere, 
with  certain  limits  of  weight  which  are 
rarely  exceeded.  Everj-thing  used  in  the 
building  of  the  ship,  if  it  is  constructed 
in  a  private  yard,  has  to  undergo  rigorous 
inspection  by  officers  whom  the  Admiralty 
deputes  to  guard  its  interests.  Angle  bars, 
steel  plates,  and  the  raw  material  generally 
are  obtained  from  the  great  iron  and  steel 
works  of  the  countr}-,  or,  it  may  be,  imported 
from  America.  Contracts  are  made  for  the 
minor  engines  of  all  kinds  with  which  the 
battleship  is  crammed,  for  pumping  engines, 
dynamos,  capstans,  hoisting  engines,  and  so 
forth.  The  guns  are  also  ordered  b\'  the 
Admiralt}'  when  the  ship  is  laid  down,  as 
the  construction  of  the  larger  pieces  will 
often  require  two  years,  or  almost  as  long 
as  the  building  of  the 
ship.  The  armour  is 
ordered  from  the  makers 
of  that  commodit}". 

Meantime,  while  these 
various  orders  are  being 
placed,  the  ship's  lines  are 
being  "  laid  off"  from  the 
drawings  on  a  gigantic 
jjlank  floor,  known  as  the 
mould  loft.  It  is  so  large 
that  the  measurements 
can  be  marked  on  it  full 
size  for  breadth  and  depth, 
though  for  con\-enience 
the  length  measurements 
are  generall}'  contracted. 
In  this  process  of  en- 
largement from  the  small 
scale  drawings  errors  will 
be  detected  and  corrected. 
From  the  lines  thus 
flepicted  particulars  are 
transferred  to  what  is 
known  as  the  "  scrive 
board."  On  this  scrive 
board,  which  is  also  made 
of  planking,  the  exact 
curves  of  the  frames  and 
beams,  indeed  of  all  the 
important      structural 
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details  uf  the  sliip,  are  marked  one  by 
one,  full  size.  When  that  has  been  dune, 
the  curve  is  copied  from  the  scrivc  board 
on  the  "  bending  slabs,"  which  are  plates 
of  in.in  full  of  small  holes  in  which  steel 
pegs  can  be  placed,  thus,  as  it  were, 
dotting  in  outline  the  cur\-e  to  which  the 
frame  is  to  bs  bent.  The  straight  length 
of  frame  or  angle  bar  is  then  read_\-  for 
handling.  Holes  are  punched  where  the)' 
are  required,  this  being  done  by  measure- 
ment from  the  delineation  on  the  scri\e 
board  ;  the  frame  is  ne.xt  heated,  bexelled 
by  machinery,  and  brought  hot  to  the  pins 
which  mark  out  the  curse  to  which  it  is  to 
be  bent,  and,  in  much  less  time  than  it  takes 
us  to  write  this,  bent  to  the  required  shape. 
When  bent  and  ready  to  take  its  place  in 
the  structure  of  the  ship  it  is  placed  in 
position  and   rivetted. 

The  first  process  when  actuall}-  building 
up  the  structure  of  the  battleshijj  is  to  lay 
the  keel  plates,  which  are  prepared  to 
drawings  and  to  the  outline  on  the  scrive 
board,  exactl\-  as  are  the  frames.  The  keel 
plates  are  upon  solid  masses  of  wood, 
slightly  inclined  from  bow  to  stern  if  the 
ship  is  not  being  built  in  dock,  and  if  she 
will  have  to  be  launched.      Building  in  dcjck 


is  (|uicker,  cheaper,  and  less  troublesome, 
because  it  obviates  all  the  anxieties  which 
attend  the  launch  of  a  large  \'essel,  but  it 
has  the  serious  defect  of  rendering  it 
impossible  to  use  the  dock  for  an}'  other 
purpose.  To  the  keel  plates  the  frames, 
which  are  the  most  important  factors  in 
the  ship's  structure,  are  bolted  with  rivets, 
and  in  the  newest  and  most  up-to-date 
establishments  the  rivetting,  of  which  there 
is  so  much,  is  accomplished  with  great  speed 
b\'  the  use  of  a  h_\'draulic  or  pneumatic 
ri\etter.  The  frames  occur  at  short  interval.s 
from  stem  to  stern,  and  to  them  the  outer 
shell  of  plating  which  completes  the  structure 
is  secured.  The\'  are  held  in  place  in  tlie 
initial  stages  by  strong  shores  of  timber 
and  "  ribband-pieces."  The  deck-beams  and 
longitudinal  framing  are  then  added  ;  the 
floor-plates  laid  ;  and  the  mass  of  metal  on 
the  stocks  begins  to  look  like  a  ship.  All 
the  operations  of  cutting  plates  to  size, 
Ix-nding  and  punching,  are  ]5erff)rmcd  by 
machiner\',  which  is  of  the  simplest  and 
most  effecti\e  description.  With  the  modern 
appliances  it  is  a  matter  of  perfect  case  to 
shear  i  V-inch  steel  plate,  even  to  puncli 
manholes  at  one  operation.  Machinery  is 
more   and    more    used    for    the    transference 
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from  puint  U>  point  and  liandlini^  of  the 
heavy  weights  which  have  to  be  mo\'ei:l. 
Electric,  h)-draulic,  and  steam  cranes  are 
employed  largely. 

One  of  the  chief  features  in  the  battleship 
is  the  armour  deck,  which  divides  the  ship 
horizontally  into  two  halves  about  the  level 
of  the  water  line.      This  is  usual!}-  composed 
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of  several  layers  of  the  finest  and  toughest 
nickel  steel  plate.  It  strengthens  the  whole 
structure  and  holds  it  together.  Before  it  can 
be  laid  in  its  entirety  it  is  necessary  to  place 
the  boilers  and  engines  on  board.  This  is  done 
after  the  ship's  launch,  when  she  is  brought 
under  the  "  sheers,"  which  are  huge  cranes 
capable  of  handling  immense  weights  with 
ease — in  some  cases  as  much  as  two  hundred 
tons.  The  armour  on  the  outside  of  the  shi|) 
is  also  almost  alwaj-s  applied  after  the  launch. 


The  launch  of  a  big  sliip  is  a  very  serious 
affair.  In  England  battleships  generally 
have  about  6,000  or  7,000  tons  of  material 
built  into  them  before  they  are  placed  in 
the  water.  In  France,  however,  launches 
take  place  when  the  hull  w^eighs  onl)-  3,500 
tons,  or  even  less.  "  Launching  ways  "  of 
hea\y  timber  are  laid  down,  running  parallel 
to  the  ship's  keel  ;  and  on 
these,  under  the  vessel,  is 
built  up  a  "  cradle,"  which 
is  so  arranged  as  to  slide 
on  these  ways.  Then  the 
bearing  surfaces  of  the 
timber  ways  and  of  the 
cradle  are  greased  with 
great  quantities  of  tallow, 
much  of  which  is  recovered 
after  the  launch.  The 
weight  of  the  ship  is 
gradually  transferred  to 
the  cradle,  but  to 
prevent  the  vessel 
moving  before  all  is 
ready  a  locking  ar- 
rangement known  as 
a  "  dog-shore  "  is  em- 
ployed, which  must 
be  knocked  away 
before  the  ship  is 
free  to  move.  The 
'■  dog-shore  "  is  now 
generally  knocked 
awa}'  by  mechanism, 
operated  by  the 
ti.iuching  of  a  button 
or  the  cutting  of  a 
string,  and  arrange- 
ments are  usually 
made  to  start  the 
ship  by  a  push  from 
a  h}'draulic  ram,  so 
as  to  prevent  the  sticking  on  the  launching 
ways,  which  used  to  be  common  in  the  earlier 
days.  But  with  all  care  and  precautions 
accidents  occur,  and  sometimes  very  serious 
accidents.  The  most  noteworthy  of  recent 
}ears  was  that  attending  the  launch  of  the 
Albion  at  the  Thames  Ironworks  in  i8g8, 
when  the  tremendous  surge  of  water  caused 
b\-  the  plunge  of  the  ship  into  Bow  Creek  sub- 
merged a  staging,  drowning  thirty  spectators. 
In    spite    of    all    precautions    a    ship    will 
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generally  alter  her  shape  slighllv  in  the 
process  of  launching,  owing  to  the  strains 
which  she  has  to  undergo.  This  accounts 
for  the  \ery  curious  fact  that  two  ships 
built  from  identical  designs  never  gi\-e  the 
same  result  in  the  matter  of  s]jeed.  'l"he 
most  striking  instance  of  this  jjlienomenon 
is  to  be  found  in  the  case  ot  the  cruisers 
B/(ikr  and  Blcnliciiii,  the  former  of  which 
has  always  been  a  dismall}-  slow  ship,  while 
her  sister  the  Blenheim  has  a  fine  record 
for  good  steaming. 

After  the  launch  the  inner  works  arc 
completed  ;  the  armour  placed  in  position, 
the  engines  and  boilers  erected  ;  the  decks 
closed  up  where  gaps  ha\'e  been  left  for 
the  passage  of  the  boilers,  and  the  \essel  is 
then  ready  to  receive  lier  armament.  The 
big  barbettes  foi-e  and  aft  each  receive  their 
two  huge  1 2-inch  guns;  in  the  casemates, 
which  are  structures  of  armour  built  int(.) 
the  hull  of  the  shi[),  with  on  the  outside 
6-inch  plate  and  on  the  inside  2-inch  armour, 
the    6-incli    quick-firing  guns    are    installed  ; 


and  the  battleship  is  ready  to  begin  licr 
trials.  The  first  trial  is  tlie  tm-ning  of  the 
engines  in  the  basin,  to  ascertain  whether 
all  the  parts  fit  ])roi)erly  and  work.  Then 
follow  the  steam  trials  at  sea  at  variou.s 
speeds,  which  usually  reveal  small  defects, 
])erhaps  requiring  some  trouble  to  correct. 
The  bearings  in  the  engines  often  heat  and 
need  fresh  adjustment.  After  the  steam 
trials  come  e.\haustivc  gunnery  trials,  in 
which  all  the  mechanism  for  handling  the 
guns  is  tested,  and  many  rounds  are  fired 
from  each  gun.  This  final  trial  safely 
accomplished,  the  last  touches  are  put  to 
the  ship,  and  she  [jasses  into  the  reser\e, 
or  goes  directly  into  commission,  hoisting 
the  British  flag,  and  joining  one  of  the 
main  scjuadrons  which  guard  the  J5ritish 
Kiiipirc.  l'"rom  fu'st  to  last  her  cost  will, 
if  she  is  of  the  newest  type,  the  King 
lulward  class,  dis])lacing  16,500  tons,  have 
been  from  /.  1,250,000  upwards,  ;ind  the 
time  occupied  in  her  completion  about 
three   years. 
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PREPARING    THE    LAND. 


THERE  is  a  widening  gulf  of  separation 
between  the  interests  of  Town  and 
Country.  The  bus_\'  lii\es  of  workers 
in  South  Lancasliire  and  Yorkshire,  in  the 
"  black "  districts  of  the  Midlands,  and  the 
gigantic  population  of  Greater  London,  are 
to  a  great  extent  out  of  sympathy  with 
the  sparsely  populated  rural  districts.  And 
yet  in  the  earlier  memories  of  thousands  of 
artisans  and  labourers  in  the  towns  there 
must  lurk  reminiscences  of  the  countr\-  and 
of  rural  pursuits.  The  perpetual  drain  of 
C()untr\--bred  youths  into  the  manufacturing 
centres  must  tend  to  preserve  such  asso- 
ciations alive,  but,  as  the  _\-ears  roll  on, 
the  impressions  become  fainter,  and  rival 
interests  become  stronger.  The  lines  of 
separation  between  Town  and  Country  do 
not  stop  at  the  working  classes,  but  extend 
upward  through  the  various  social  layers, 
and  find  expression  in  comparative  indiffer- 
ence for  the  yokels  and  clodhoppers  who 
"  sow  the  seed  and  reap  the  har\est  w ith 
enduring  toil." 

To  many,  the  agricultural  labourer  is  an 
object  of  something  akin  to  pit\-.  Until 
recentl}-  he  had  no  political  power,  and 
even  to-da\-  he  boasts  of  no  union  or  trade 
organisation.  His  wages  are  low  in  com- 
parison with  the  earnings  of  artisans,  or  even 
labourers,  in  towns,  and  the  lis.  or  I2s.  a 
week  which  still  represents  the  ordinary 
winter  wage  of  a  farm  labourer  in  man\' 
districts  is  looked  upon  as  scarcel}-  sufficient 


to  hold  bod}-  and  soul  together.  This 
does  not,  of  course,  represent  total  earnings, 
as  these  men  take  task-work  or  piece-work 
during  the  summer,  and  also  ha\-e  har\est 
wages. 

The  ordinar)-  farm  labourer  is  like  iiis 
counterpart  in  ever}-  other  occupation.  He 
requires  as  much  skill,  but  is,  after  all,  only 
a  labourer,  and  takes  hLs  instructions  from 
a  superior  man.  If  we  are  to  obtain  a  \-iew 
of  the  class  who  till  our  fields  and  attend 
to  our  livestock,  we  must  consider  the 
regular  staff  employed  upon  a  large  farm 
over  and  abo\e  what  are  clas.sed  as  mere 
farm  hands  or  labourers. 

The  permanent  staff  upon  such  a  farm 
would  include  the  following  leading  men : 
Bailiff  or  foreman,  shepherds,  dairymen 
or  stock  men,  head  carters  or  ploughmen, 
labourers,  bo}-s. 

As  to  the  first  three  classes — foremen, 
shepherds,  and  stock  men — it  is  not  necessary 
to  enlarge  upon  their  capabilities  or  duties. 
The}-  are  not  engaged  in  the  actual  work 
of  preparing  the  ground  for  crops,  such 
work  being  performed  by  the  carters,  under 
the  eye  of  the  master  or  bailiff 

In  Scotland  and  the  North  of  England 
each  pair  of  horses  is  looked  after  and 
worked  b}-  a  "hind"  or  ploughman.  In 
Southern  counties  it  is  more  usual  to  engage 
a  head  carter  for  each  stable  of  six  or  eight 
horses,  and  to  give  him  a  considerable  share 
of  responsibility 
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On  lari^e  farms,    where  there 
are    more  than  one   liomesteacl, 
there  ma)'  be  two,  or  even  three, 
of  these  carters,  with  men  and 
lads    under    them   according;    to 
the  number  of  horses.     If  eight 
horses  are    kept   the  equipment 
will  consist  of  head  carter,  under 
carter,  and  two  ploughboys,  who 
will    man    four    ploughs.      The 
head   carter   must  be  a  man  of 
experience,  who  has  gone  through 
all  the  lower  stages  and  entered 
a    stable    as    a  junior.     He  has 
probably  ser\ed  twelve  to  fifteen 
years    as   boy  and  under  carter 
before    he    is    considered    to    be    capable    of 
taking  charge  of  a  stable.     His  attainments 
are  considerable,  and  his  suggestions  should 
be  worth  attention.     The  success  of  the  farm      a  good   knowledge  of  farm   machinery,  such 
depends  a  good  deal   upon  the  head  carter,      as  self-binders,  reapers,  drills,  and  cultivators, 
for  he  must  be  active  and  pushing,  an  early 
riser,   and    good    manager.      To   give  a  man 
charge  of  a   stable   who   has  not  served    his 
time  from  early  boyhood  to  at  least  the  age 
of   twcnt\--five    would    be    a    mistake.       Xot 
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only  must  the  carter  understand  how  to  feed 
and    manage    horses,    but    he    must    possess 
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He  must  also,  be  well  versed  in  tillages,  and 
know  the  requirements  of  land. 

The  carter  must  be  in  the  stable  by  five 
o'clock  (in  some  counties  earlier)  to  feed 
his,  horses,  for  this  work  is  peculiarly  his 
own.  At  six',  o'clock  he  goes  to  breakfast, 
leaving: his  helpers  to  groom  and  harness 
the  teams  and  clean  the 
stable.  At  seven  o'clock  the 
horses  should  be  on  the  road 
to  the  field.  The  plough- 
man's da\-  is  in  most  cases 
from  seven  a.m.  to  four  p.m., 
with  half  an  hour  for  refresh- 
ments at  twelve  o'clock,  but, 
as  above  stated,  conditions 
vary  in  different  districts. 
Thus  the  horses  are  nine 
hi  lurs  out  of  stable,  and  about 
eight  hours  actualh'  at  work. 
When  the  teams  return, 
there  is  unharnessing,  water- 
ing, grooming,  and  littering 
up,  which  will  occup}'  at  least 
an  hour.  The  helpers  then 
leave  the  stable,  but  the  head 
carter  will  return  about  eight 
o'clock  to  feed  his  horses 
and  fill  their  racks  for  the 
night.  The  carter  has,  there- 
fore, a  long  and  arduous  task, 
and    a    responsible    position. 
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Tlic  wages  paid  to  sucli  a  man  arc 
generally  made  up  by  pri\ilci;i's  and  per- 
quisites of  old  staniliiiij,  aiitl  ma_\-  l)c 
indicated  somewhat  as  follows  :  Weekly 
wage  14s.,  equal  to  £^6  <Ss.  per  annimi  ; 
harvest — overtime,  etc. — money  at  Michael- 
mas, £^  ;  house  and  tjood  garden,  ^"4  ;  i  s. 
every  journe}'  with  cum,  etc.,  say  20,  £\  ; 
fuel  carted,  sa\-,  10s.:  in  all,  £4.6  i8s.  Mis 
wage  averages  i8s.  a  week,  which  is  equiva- 
lent   to  at  least  25s.   in  a  town. 

The  wxirk  of  a  farm  is  continuous  lhrou''h 


^^^m- 


being  in  ])ermanent  pasture,  temporary  pa.s- 
ture,  root  crops,  fodder  crops,  etc.  It 
includes  o\er  51,000  acres  of  lio|]s,  73,000 
acres  of  fruit,  and  308,000  acres  of  bare 
f.dlow.  The  capital  employed  is  enor- 
mous, and  ma)-  be  roughl\-  estimated  at 
;^2.77,000,000,  while  the  amount  paid  in 
wages  has  been  estimated  at  ;{^30,000,000 
per  annum.  There  are  at  least  1,000,000 
men,  women,  and  boys  em|jlo\-ed  in  agri- 
cultural   pursuits    in    (ireal    Hritain    who    not 
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out  the  }-car,  anil  rellects  the  seasons  as  they 
pass.  It  is  fascinating,  ]joetical,  scriptural, 
classical,  and  idyllic.  it  has  been  less  in- 
fuenced  and  modified  b_\"  modern  inventions 
than  an_\-  other  industrx'  ;  and  remains  as 
an  illustration  of  cultivated  and  regulated 
N.\TUK1-:.  Agriculture  is  neither  an  art 
nor  a  science,  nor  is  it  a  trade.  It  is  an 
occupation  and  a  craft.  Its  maxims  are  a 
lore,  rather  than  set  rules,  and  must  alwaj's 
be  altered  according  to  circumstances. 

Britain  ma}-  be  viewed  as  one  farm 
extending  from  count)-  to  count)-,  interrupted 
b)-  towns  it  is  true,  but  surrounding  them 
like  the  ocean  surrounds  an  archipelago  of 
island^-.  If  we  view-  our  farming  in  this 
wa\-  w-e  may  graf;p  its  wide  extent  and 
endless  variety. 

(ireat  Britain  possesses  a  total  area  of 
32,437,389  acres  of  cultivated  land,  of  which 
7,325,408    acres    are    under    corn,    the    rest 


onl\-  cu'ilixate  the  ground,  hut  attend  to 
1,500,000  horses,  6,805,000  cattle,  26,500,000 
sheeji,  and  2,381,000  pi.gs,  besides  countless 
jioulti')-.  Such  is  John  Bull's  farm.  Let 
us  glance  at  the  \'arious  o])erations  which 
this  enormous  area  necessitates. 

1  ]Jurposel)-  laid  stress  on  the  ploughmen, 
because  the  ])lough  is  the  |)iincipal  instru- 
ment for  preparing  land.  Marrows,  rollers, 
cultivators,  and  drills  are  all  emplo)-ed,  but 
the  principal  act  of  cultivation  is  the  breaking 
up  of  the  land,  either  b)-  iiorse  or  steam 
ploughs,  and  steam  culti\-ators. 

The  ])lough,  like  the  spade,  turns  over 
the  soil  and  exposes  it  to  the  winter's  frost, 
to  the  air,  and  to  changes  of  teniperature. 
The  in-iplement  has  been  imi^rovcd,  but 
retains  its  more  primitive  form  and  function. 
The  single-furrow  plough  is  mostly  employed, 
and  one  man  and  two  horses  will  turn  over 
one  acre  in  one  da\-,  although    the    average 
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cl;iil\-  performance  is  fracti(Miall\-  less.  By 
cross  ploughing  the  land  is  further  pulveri.sed, 
and  the  final  tilth  is  secured  by  harrowing 
and  rolling.  In  corn  growing,  the  work  is 
comparatively  simple,  and  often  consists 
in  one  ploughing,  repeated  harrowings  or 
"dressings,"  as  they  are  called,  drilling  in 
the  seed,  and  harrowing  or  raking  it  in. 

Steam  ploughing  and  steam  "  cultivating," 
or    scarifying,  are   also  used,  but    this    inno- 


is,  a  sufficiently  deep,  moist,  and  well 
pulverised  seed  bed — irrespective  of  the 
power  or  the  precise  form  of  the  implement 
used. 

Corn  growing  is  simpler  than  what  is 
known  as  "  root "  cultivation,  because  the 
latter  work  involves  the  clearing  of  the 
land  from  weeds,  and  the  application  of 
the  necessary  manure.  Roots  include  turnip 
and  mangel  cultivation,  and  their  produc- 
tion    is     alwa\'s      expensive,     and    depends 


vation  has  not  infringed  much  as  }-et  upon 
horse  ploughing.  It  is  chiefly  emplo_\-ed  on 
the  stiffer  sorts  of  soils,  and  also  as  a  means 
of  overtaking  arrears  of  work  in  critical 
seasons.  It  is  generally  done  by  contractors, 
who  send  their  tackle  to  farms,  and  receive 
a  price  per  acre. 

Whether  ploughing  is  done  by  o.xen, 
horses,  or  steam,  or  whether  it  is  done 
by  an  improved  plough  or  one  of  less 
modern  form,  is  not  so  important  as  that 
the  ground  should  be  thoroughly  moxed, 
regularly  in\-erted,  and,  in  a  word,  soundh- 
ploughed.  Hence  a  skilful  farmer  ^^•ho  has 
a  fancy  for  working  bullocks  in  teams  ma_\' 
obtain  as  good  a  result  as  one  who  emplo\'s 
horses,  or  as  one  who  uses  steam.  Success- 
ful ploughing  depends  upon  its  thoroughness, 
its  being  well  timed  and  judiciously  carried 
out  in  respect  of  weather  and  season.  The 
great   point   is   to   secure  a  good   tilth — that 
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more  upon  the  amount  of  moisture  in 
summer  than  do  the  corn  crops.  It  is 
more  risky,  and  of  late  years  has  been 
disappointing,  owing  to  the  prevalence  of 
drought  in  summer. 

The  work  of  sowing  is  done  all  through 
the  \-ear.  In  January,  February,  March,  and 
April  beans  and  peas,  barley  and  oats,  and 
grass  seeds  are  sown.  In  April,  May,  June, 
and  Jul}'  the  root  and  fallow  fodder  crops 
are  drilled,  such  as  mangels,  potatoes,  turnips, 
swedes,  rape,  and  kale.  In  August,  Septem- 
ber, and  October  winter  fodder  crops  are 
sown,  such  as  trifolium,  winter  r_\-e,  winter 
barle}-,  winter  oats,  vetches,  etc.  In  October, 
November,  and  December  wheat  is  generally 
sown.  The  drill  or  the  broadcast  machines 
are  therefoie  alwa\-s  at  work. 

The  old  system  of  broadcasting  b\-  hand 
from  the  traditional  seed-lip  or  .seed-hopper 
is    seldom    now    used,    and    the    drill,  which 
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deposits  the  seed  at  a  reijjular  depth  in  rows 
of  fixed  width  apart,  is  preferred.  It  may, 
however,  be  remarked,  as  indicating;  tlie 
primitive  nature  of  agriculture,  tliat  tliere 
is  no  evidence  tiiat  i^etter  ccirn  crops  are 
obtained  after  drillin;^  than  after  Ijrciad- 
castiny;.  It  is  a  matter  of  con\-enience  ratiier 
than  of  superiority  in  ultimate  results. 

The  rotation  or  regular  succession  of  crops 
has  much  to  do  with  \\hat  may  be  called 
preparation  of  the  land.  The  direct  ploUL;h- 
inf^  and  harrowing  constitute  the  immediate 
cultivation,  but  the  root  crop  prepares  the 
land  for  corn,  in  consequence  of  the  manuring 
and  cleaning  its  cultivation  necessitates  ;  and 


tlie  chner  crop  is  an  excellent  preparation  for 
wheat.  Folding  sheep  on  the  land  is  done  as 
much  for  the  benefit  of  the  succeeding  crop 
as  for  that  of  the  animals  themselves,  and  the 
hay,  straw,  and  turnips  (roots)  raised  and  con- 
sLuncd  by  the  live  stock  produce  the  manure 
which  is  necessary  to  keep  up  the  fertility  of 
the  soil.  .Space  does  not  allow  of  a  detailed 
account  of  the  many  "  artificial  "  manures  and 
purc.h.iscd  foods  which  supplant  the  manure 
produced  on  the  holding,  but  the  plough 
and  the  manure  cart  still  remain  the 
most  important  agents  for  preparing  the 
land  for  the  final  result — meat,  milk,  wool, 
and  corn. 

Jdiix    Wkk.htson. 
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IRELAND'S    CHIEF    INDUSTRY. 

THE    MANUFACTURE    OF    LINEN. 


IF  there  is  one  industry  which  more  than 
any  other  is  characteristic  of  Ireland, 
surelv  it  is  the  making  of  hnen.  There 
is  no  special  reason  why  the  fabric  should  be 
made  in  that  portion  of  the  British  Empire 
termed  "  the  distressful  island,"  still  the  fact 
remains  that  Irish  linen  is  celebrated  the 
world  over.  Were  we 
to  attempt  to  trace  in 
detail  the  history  of 
linen  we  might  wade 
back  page  after  page 
and  century  after  cen- 
tury. The  bygone  past, 
however,  need  not  delay 
us  now  be\'ond  the  fact 


buildings  after  the  chapel  in  the  majority 
of  the  towns  was  the  Linen  Hall,  which 
was  the  market  where  the  peasants  displayed 
their  web  to  the  critical  gaze  of  the  exporters' 
buyers.  The  introduction  of  steam  power 
for  spinning,  however,  proved  the  death-blow 
to  the  cottage  industry  in  the  south  and  west, 


WIXniXG    THE   WARP   YARN. 

that  the  real  foundation  of  the  flourishing 
linen  and  cambric  manufactures  in  Ireland 
was  laid,  perhaps,  in  a  law  passed  by 
Parliament  during  the  reign  of  Williapi  III., 
allowing  flax,  linen,  and  linen  yams  produced 
in  Ireland  to  be  imported  into  England  by 
natives  of  both  countries. 

In  the  earlier  part  of  the  nineteenth  century 
the  click-clack  of  the  hand  ■  looms ;  made 
familiar  music  in  thousands  of  homes  alll)ver 
Ireland.      In  fact,  one  of  the  most  prominent 


and  to-da\-  it  is  quite  unusual  to  see  a  web 
of  linen  exhibited  in  a  market  outside 
Ulster. 

It  is  onl\-  in  a  small  portion  of  Ulster 
that  linen  is  made.  That  is,  perhaps,  one 
of  the  most  remarkable  facts  associated  with 
the  manufacture — the  exceedingl}-  small  area 
within  which  it  is  circumscribed.  It  is  doubt- 
ful if  there  is  a  trade  of  such  magnitude 
and  such  importance  confined  within  so 
small  a  s]3ace.  \Miat  the  importance  of 
thi.s  spot,  which  on  the  map  of  Ireland  in 
an  ordinary  school  atlas  ma_\-  be  almost 
hidden  b\-  a  penny  piece,  is,  may  be  under- 
stood by  the  following  facts  :— In  one  \-ear 
(1893)  alone,  the  >-arn  spun  b\-  the  countless 
mills  in  this  di-strict  was  estimated  to 
measure  about  644,000,000  miles.     To  grasp 
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what  this  means  is  to  rcaUse  a  gi_L;antic  ball 
of  \'ani,  which,  unwound  to  its  single  thread, 
would  encircle  the  world  25,000  threads.  In 
a  tiiree-ply  cord  the  same  \arn  would  reach 
from  the  earth  to  the  sun  and  back  a^ain  ;  or, 
should  we  desire  to  pa\'  a  \  isit  to  the  man 
in  the  moon,  oin-  bi^-  ball  of  yarn  would 
gi\-e  us  a  network  road  having  380  threads 
extending  the  full  length  between  our  planet 
and  his. 

.\nd  what  of  the  cloth  which  a  \  ear's 
outjjut  of  _\-arn  might  be  wo\cn  into?  It 
represents  a  web  containing  about  156,000,000 
3'ards.  We  might  unroll  this  Gargantuan 
web  and  make  a  |>ath  three  feet  wifle,  and 
on  its  snowy  whiteness,  laid  flat,  we  would  be 
able  to  make  a  triumphal  tour  completely 
around  old  Mother  hearth  at  the  ecjuator.  W'c 
might  make  a  tent  of  the  big  web  manu- 
factured in  the  Belfast  Linen  district,  and  what 
a  wonderful  tent  it  would  be! — such  as  would 
amaze  even  Ilaroun  al  Raschicl.  With  the 
dome  of  St.  Raul's  for  its  centre  su])port, 
this  glorious  linen  canopy  would  cover  500 
acres  and  stretch  as  far  out  over  London 
as  twelve-and-a-half  iniles  on  all  sides.  To 
spin  the  yarn  necessary  for  this  gigantic  white 


expanse  of  linen  838,582  spindles  were  work- 
ing, while  its  further  conversion,  b_\-  weaxing, 
into  fabric  necessitated  32,245  looms.  In 
connection  with  its  \aried  proccs.ses  nearly 
70,000  people  fmd  occupation  in  the  J^elfast 
district. 

.\or  must  one  forget  the  gigantic  financial 
ecjuivalent  represented  by  this  space  which  a 
penny  piece  co\ers  on  the  map,  for  in  the 
numerous  mills  and  warehouses  in  Belfast 
district  no  less  than  ^'l  3,000,000  sterling  are 
in\-ested.  An<l  not  without  return  either, 
since  the  total  value  cjI  yarn — piece  linen 
and  other  \arieties  of  linen  goods — produced 
is  estimated  roughly  to  amcnuit  to  over 
i,8,ooo,ooo  sterling  during  an  average  }-ear. 

So  far  we  ha\(,;  dealt  merely  with  the 
im]jortant  place  the  industr_\-  occupies  in 
industrial  econom)'.  But  we  have  not  come 
any  closer  to  solving  the  mystery  of  tlie 
production  of  the  linen  which  has  made 
Belfast  a  household  word  in  the  African 
jungle  depths  as  in  the  frost  -  beleaguered 
Klondyke  ;  in  the  Far-Kast  joss-hou.se  as  in 
the  polished  Court  of  St.  James's. 

To  explain  the  various  processes  by 
which  a  handkerchief,  or  for  that  matter  a 
damask  tablecloth,  is  produced,  we  must 
begin  in  the  manner  the  crab  progresses, 
b\'  moving  backwards.  In  this  way  we 
shall    find    ourselves,   in   imagination,   in    the 
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ripen  aiul  firm.  Buund  with  rushes,  these 
little  .sheaves  are  next  taken  to  a  convenient 
watering  pool — known  to  the  initiated  as  the 
flax-hole — where  it  is  submerged  under  the 
w  eight  of  large  stones.  This  process,  in  the 
Ulster  dialect  known  as  "retting,"  consists 
in  a  putrefactive  fermentation  lasting  about 
a  fortnight,  by  which  the  wood}'  straw  of 
the  stem  softens  and  disunites  from  the 
firmer  stringy  fibre. 

And     now,    sufficiently    retted,     the     wet 

flax    is    carefull}-    taken    from     its    bath    and 

^1^      ^^^  ..    ^^-  -^^^^/K  "I       thinly  spread   o\er  grass    lawns    to    undergo 

\^p ^^t^^^JM^^^^  '  ■    /       ^    '"'^^^     days'    exposure    to    the    air,    which 

helps  to  complete  the  step  begun  in  the 
fermentation  process.  The  firm  dvy  stems 
are  now-  gathei'ed  up,  the  fibres  being  carefully 
ranged  lengthwise,  and  transported  to  the 
scutch  mill.  It  is  not  a  ver\-  intricate  opera- 
tion, this  scutching,  consisting  as  it  does 
in  the  flax  being  first  bruised,  so  that, 
\\hen  afterwards  exposed  to  the  blades  of 
a  re\ol\ing  shaft,  the  rough  flufiy  portion 
centre  of  a  field  of  growing  flax.  It  is  is  peeled  awa_\'  as  tow,  leax'ing  the  long 
brilliant  Jul_\-  weather,  and  the  noonday  sun  fibres,  which  are  here  for  the  first  time 
beams    down    on    a    scene    of    transcendent      flax  in   the   strictest  sense  of  the  word. 
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beaut}' ;  for  if  you  have  never  seen  an  Ulster 
flax  field  in  blossom  you  ha\e  mis.sed  one 
of  Nature's  prettiest  panoramas.  Around  us 
the  modest  flax  plant,  \\-ith  its  exquisite  green 
stems  crowned  with  daintil}'  small  bright 
blue  flowers,  reaches  knee  height.  Three 
weeks  hence  the  blossoms  will  have  given 
place  to  the  seed  pods — the  linseed  of  com- 
merce— but  it  is  the  sinewy  stems  we  have  to 
do  with.  Some  fine  morning  will  come  a 
band  of  happ}'  harvesters,  lads  and 
lassies,  who  will  proceed  in  an 
extended  line,  pulling 
up  the  stems  with 
their  naked  hands 
right  and  left  as  the\' 
go.  The  flax  is  then 
made  up  into  small 
sheaves  or  bundles, 
tied  loosely  to  permit 
the  air  to  freely  pass 
through  them,  and 
afterwards  set  up  in 
stooks  with  the  roots 
downwards  for  three 
or  four  days  (accord- 
ing to  the  weather)  to 


In  the  spinning  mill  the  flax,  freed  from 
its  foreign  substances,  is  "  heckled."  In  other 
words,  it  undergoes  a  remarkable  toilet  opera- 
tion, since  its  hair  is  combed  b}'  a  multitude 
of  mechanical  barbers  till  not  one  fibre  is 
awr}'.  In  earlier  days  hand  combs  sufficed. 
Now  the  combs  are  a  set  of  rollers  co\ered 
with  teeth   of  fine  steel  wire.     Six  or  se\'en 
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millions  of  these  teeth  garnish  a  single 
machine,  and  the  rough,  unkempt  fibres 
which  pass  in  at  one  end  may  be  traced 
through  their  progress  between  these  scarifiers, 
and  then  through  between  fluted  rollers  until 
they  emerge  first  into  a  narrow,  and  after- 
wards in  a  broad,  glossy,  even  lop  of  softish 
fibre. 

This  sheet  or  sliver  is  gathered  up,  forced 
through  narrow  apertures  in  a  roving  frame 
which  draws  it  out  and  twists  the  fibres 
together  by  means  of  a  flyer  and  spindle 
into  \\hat  is  called  a  rove,  at  the  same 
time  winding  it  upon  wooden  bobbins. 
These  bobbins  are  then  placed  on  pins  on 
the  spinning  frame,  and  in  this  process  the 
flax  is  passed  through  the  rollers  of  one 
drawing  machine  after  another,  grows  longer 
and  longer,  and  the  fibres  lie  mt)re  and  more 
closely  together.  Then  a  final  passage 
through  boiling  water  is  given,  when  the 
fibres  are  tightly  twisted  into  perfect  }'arn 
or  thread.  This  yarn  is  now  reeled  into 
hanks,  dried,  so  that  it  may  recoxer  its 
natural  elasticity  of  temper  after  its  ordeal, 
as  it  were,  and  made  into  bundles  of  60,000 
yards  read)-  to  be  taken  to  the  market  and 
to  the  weavers. 

The  spinning  room  in  a  large  mill  is  not 
a  place  for  nervous  or  irritable  people.  The 
great  frames  clack,  clatter,  and  whirr  as 
they  move  to  and  fro,  spindles  go  whirring 
round  so  swiftly  as  to  blur  their  outline,  and 
the  noise  is  very  great.  The  temperature  is 
high,  the  moisture  considerable,  and  husky 
fragments    of  rough    flax    float   about.      Yet 


it  is  not  an  unhealth}-  class  of  work,  and 
the  workers  look  robust  and  strong  enough. 
The  humidity  of  the  atmosphere  is  an 
important  factor  in  spinning.  In  order  to 
spin  \er_\-  fine  linen  \-arn  the  threads  of  flax 
must  be  kept  moist.  Continental  manu- 
facturers ha\e  tried  to  manage  this  problem 
by  pnmiding  artificial  moisture  in  the 
factories,  but  here  Dame  Nature  steps  in 
to  compensate  the  "distressful  land,"  for 
nothing  quite  equals  the  natural  dampness 
of  the   Irish  air. 

But  to  revert  again  to  our  handkerchief:  we 
have  only  reached  the  half-way — the  \-arn — 
stage  in  its  stor_\'.  Examine  a  handkerchief 
closel}',  and  }'(.)U  \\ill  observe  how  it  is 
made  up  of  countless  fine  threads  crossing 
one  another,  and  alwa\'s  at  right  angles. 
Originall}-  these  threads  were  of  the  raw 
greyish  colour  of  the  \'arn,  as  we  ha\e  seen 
it  leave  the  spinning  mill  in  hanks.  How 
the  threads  of  }'arn  \\ere  woven  together 
into  cloth  is   our  ne.xt  step  of  interest. 

To  see  the  weaving  process  properly  one 
must  go  to  the  home  of  the  handkerchief 
and  linens  of  all  clas.ses,  so  the  photographs 
illustrating  this  article,  of  machiner}-  in  actual 
AX'ork  in  the  great  po\\'er-loom  factories  of 
r^Isssrs.  Robinson  and  Cleaver,  will  gi\e  a 
better  idea  of  the  various  stages  than  chapters 
of  words.  It  must  not  be  supposed,  however, 
that  po\\'er-l(_)om  weaving  has  entirely  super- 
seded the  hand  loom.  Even  in  this  day  of 
almost  perfected  machiner\-  the  finest  linen 
weaving  is  done  on  hand  looms  in  the  cottage 
homes  of  the  weavers. 
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There  are  many  teelinicalilies  euiinecled 
with  llie  power  lunin  with  wiiich  the  reader 
neeti  not  be  troubled.  As  tiie  [)rinci])le,  how- 
eV'Cr,  in  these  intricate  machines  is  \irlually 
the  same  as  that  of  the  hand  loom,  it 
would  be  well  to  explain  the  meaninL;'  of 
the  words  warp  and  weft.  I  he  waip  carries 
those  tiireads  which  iini  tiie  whole  len;4th 
of  the  clotli,  while  the  shuttle  flsini;  across 
leads  tile  threads  comprisiuL;  tile  wett  under 
and  over  them  alternate!}'.  At  each  jiassai^e 
of  the  shuttle  the  "  reed,"  between  the 
wires  of  which  each  thread  of  the  war|) 
is  passed,  mo\es  up  and  presses  the  last 
thread  of  the  weft  close  up  to  those  which 
have  preceded  it,  and  so  a  compact  piece 
of  cloth  is  gradual  1}'  f(.>rmed  at 
each  beat  of  the  loom.  In  this 
way  plain  linen  stuff  is  wo\en. 
When  it  comes  t(.)  fancy  linens, 
towels,  damasks,  etc.,  a  more 
complicated  process  is  resorted  to. 
It  was  the  discoxcry,  a  century 
ago,  of  a  method  of  working  in 
patterns  which  made  the  name  of 
Jacquard,  the  I*"rench  silk  \\ea\er, 
known  throughout  the  world,  and 
brought  about  a  re\(jlution  in 
producing  fabrics.  The  Jac(.]uard 
machine,  which  is  used  both  in 
hand  and  power  looms,  consists, 
briefly,  of  serried  rows  of  needles 
with  their  points  projecting  from 
a  frame  behind  a  perforated  metal 
box  turned  each  time  the  warp 
threads  are  raised  t(_)  allow  the 
shuttle  to  pass.  The  needles  are  so  in- 
geniously arranged,  however,  that  the\-  cannot 
enter  into  all  the  holes  and  so  lift  all  the 
warp  at  once,  there  being  a  number  of  cards 
perforated  in  such  a  manner  as  to  form 
the  design  by  lifting  only  certain  threads  at 
a  time. 

Though  the  \'ast  bulk  of  the  linen-weaving 
industry  is  now  carried  on  b\-  the  steam- 
driven  factories,  still  the  finest  class  of  work, 
such  as  serviettes,  tablecloths,  d'oyleys,  etc., 
of  the  purest  linen  yarn  gives  emplo\'ment  to 
thousands  of  workers  in  their  homes.  It  is 
well  suited,  since  all  the  meml)ers  of  the 
family  can  lend  a  helping  hand,  the  children 
and    the   aged   winding  the   unbleached   warn 


and  Women  weaving  the  narrower  and  lighter 
looms,  and  the  able-bodied  men  the  wider, 
liea\ier,  and  more  comi)licated  ones.  There 
is  a  hankering  after  intle]:)endence  in  the 
stLU'd}-  Ulster  nature,  and  nothing  pleases  the 
a\erage  man  like  being  able  to  do  his 
own   work   for  his  own   ad\antage. 

But  we  are  in  danger  of  wandering  from 
the  story  of  our  handkerchief.  I'"resh  fnjm 
the  wea\er's  cottage  or  the  ])owcr  loom  of 
the  lactor)-  comes  a  web  of  rough,  coarse, 
strong,  brownish  fabric.  It  seems  imj^ossible 
thai  this  dirty-looking  cloth  will  become 
transl'ormed  into  my  lady's  dainty  handker- 
chief; but  that  is  so,  as  we  shall  see. 

Straight  from  the  loom,  this  web  of  brown 
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linen  goes  to  the  bleacher.  Until  this  \ery 
da\-  the  old-fashioned  methods  of  bleaching 
are  usually  employed,  and  .Xatui'c-,  in  the 
shape  of  her  moist  climate,  def\-ing  Art  in 
the  person  ol  the  chemist,  more  than  main- 
tains its  i)re-eminence  for  producing  that 
da/./ling  jiure  whiteness  which  can  only  be 
iound  in  Irish  linen,  bleached  on  the  Io\-ely 
green  fields  of  the  h'.merald  Isle.  Tt)  see 
the  long  strips  of  linen  spread  out  on  Ulster 
grass  fields  is  a  sight  which  will  not  be  readily 
forgotten. 

r'rorn  the  bleach  green  the  roll  is  trans- 
jiorted  to  the  factory,  which  is  situated  in 
Helfast  itself  or  one  of  the  surrounding 
towns.      In    oiu-   case   we    follow   the   spotless 


on  the  bobbins  for  the  weft,  the  young -men      bale    to    Belfast,    and    in    the    cutting    room 
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we  shall  now  see  how  the  handkerchief 
begins  its  existence  as  a  separate  entity  by 
being  cut  from  the  web.  The  same  pro- 
cess is  gone  through  in  the  case  of  a  collar, 
a  pair  of  cuffs,  a  shirt,  or  any  other  article 
of  garment.  From  the  cutting  department 
its  next  ordeal  is  to  pass  into  the  hands 
of  the  hemstitchers.  If  the  handkerchief 
is  a  plain  one  without  any  ornamentation, 
we  have  now  almost  reached  the  end  of  its 
histor)-. 

Let  us  suppose,  howe\er,  that  it  is  one 
of  the  elegant  embroidered  mouchoirs  so 
highl}-  esteemed  b\'  the  ladies  of  high  society ; 
then  back  again  it  goes  from  the  city  factory 
to  revisit  once  more  the  scenes  of  rural  bliss. 
Week  by  week  to  the  factor}-  come  hundreds 
of  women — youthful,  middle-aged,  and  old — 
to  fetch  handkerchiefs,  tea-cloths,  etc.,  which 
require  to  be  embroidered  or  ha\e  lace  in- 
serted, shirts,  collars,  and  cuffs  to  be  button- 
holed. Xe.xt  week  the\-  will  return  them 
with  the  necessary  buttonholing  or  em- 
broidering completed,  wlien  the  farmer's  cart 
— their  own  or  that  of  a  kindl_\-  neighbour — 
is  coming  to  Belfast  market.  So  our  hand- 
kerchief has  now  returned  to  the  factor}-, 
beautifully  embroidered  by  its  country  jaunt. 
The  handkerchief  looks  a  little  bit  limp 
and  crushed  after  its  embroidering  operation. 
But  the  fatigue  is  only  temporary.  Up  in 
the    washing    department    a    white-aproned 


maid  recei\es  it  carefully.  So  into  the  bath 
it  goes,  and  no  bath  attendant  could  be  more 
scrupulously  careful  in  looking  after  her 
ciiarge. 

Out  of  the  bath  into  the  drying  closet 
it  progresses  ;  and  then,  to  assume  the  stiff- 
ness of  ]3ride  befitting  the  dignity  of  an 
embroidered  handkerchief  of  the  distinguished 
Belfast  house,  enters  the  ironing  departn-ient. 
Surel}-  never  handkerchief  ever  underwent 
such  toilette  as  this.  But  the  end  is  almost 
in  view. 

Awa}-  high  up,  near  the  roof,  tasteful  hands 
have  prepared  a  dainty  morocco  travelling 
casket  which  will  just  accommodate  our  hand- 
kerchief and  five  companions,  as  like  each 
other  as  can  be.  A  blue  ribbon  gives  the 
finishing  touch,  and  to-morrow  the  soul  of 
the  prett}-  blue-flowered  flax  plant  w-e  saw- 
growing  in  an  Ulster  field  is  on  its  wa}'  to 
far  Japan  or  do\\-n-under  Melbourne. 

We  might  have  traced  the  histor}-  of  a 
collar,  a  serviette,  or  a  tablecloth,  for  that 
matter.  Their  development  is  akin  to  that  of 
the  handkerchief  This  is  the  work  which 
goes  on  every  day  in  the  vicinity  of  Belfast 
that  the  world  ma}'  have  its  linen  cloth  ;  and 
though  other  countries  try  hard  to  rob  Ireland 
of  the  honour  of  being  the  chief  linen  centre 
of  the  earth,  not  one  of  its  competitors 
can  turn  out  linen  so  well,  so  cheaply,  and 
so  beautiful. 

Alfrki)  S.  AIooRE. 
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A  mo.mkxt's  chat  bv  the 

WAV. 


/  n).\T.     has 

V^  \\rcuiL;ht 
in  u  c  li 
c\il,  polluting 
tiic  atmosphere 
(if  (lur  threat 
cities  ;  \-et  tiie 
L;leani  of  fire- 
liL;ht  on  the 
hearth,  the 
a  m  b  e  r  a  n  tl 
sajjphire  flame 
of  the  furnace, 
and  the  red 
l;  1  o w  of  the 
engine  fire  on 
liner  and  on 
the      rail\va\- 

track,  tell   of  home  comfort,  trade  cntcriirisc, 

and  quick  tra\el. 

There  are  three  extensive  coalfields    in   the 

kingdom  :  the  northern,  embracing  the   beds 

of  Fife,  Stirling,  Ayr,  Cumberland,  Newcastle, 

and    Durham  ;  the    midland,   com[jrising   the 

great  coalfields  of  Yorkshire,  Derbyshire,  and 

Staffi.irdshire,  as  well  as  Shropshire,  F"lint,  and 

Denbigh  ;     and     the 

southern,     which      in- 
cludes   the   rich    steam 

coal  deposits  of  South 

Wales,  and  the  seams 

in  the  Forest  of  Dean, 

and     at     IJristol     and 

Dover.      Roughly,   the 

seams,  producing  coal 

of  infinite  variety,  varv 

in  thickness  from  two 

hundred     feet     in 

Lanarkshire,   which 

give  more  than  half  of 

the  Scotch  supply,  to 

one    hundred    feet    in 

Lancashire  and   fort_\-- 

seven  feet  in  Northum- 
berland  and    Durham. 

The   )-early    output 

from    these    seams     is 
4 


enormous,  bulking  to  225,000,000  tons,  of  the 
value  of  ncarl)^  ;^i 25,000,000  sterling. 

The  most  pessimistic  experts  admit  tiiat 
though  the  demand  for  household,  manu- 
factin-ing,  export,  and  coal  station  purposes  is 
still  increasing,  the  axailable  coal  supply  of 
the  kingd(}m  w  ill  not  be  entirely  exhausted  till 
three  hundred  )ears  hence.  F.\-en  then  the 
population  will  ha\e  scarcely  any  cause  for 
panic.  They  may  ha\-e  to  tolerate  the  im- 
[lortation  of  foreign  coal;  but  the  chances  are 
that  long  before  the  coal-beds  of  Great  Britain 
gi\e  out,  science  will  ha\e  wrested  an  alto- 
gether new  fuel  out  of  the  elements.  Mean- 
time, coal  production  has  dcvclojied  into  an 
enormous  industry. 

In  the  past  half-centui'y  the  output  has 
increased  fourfold,  ami  the  getting,  filling, 
hauling,  and  moving  of  the  coal  from  the 
pit  banks  means  the  employment  of  nearly 
800,000  colliers  and  other  hands  who  toil  in 
or  about  the  pits.  Nor  does  this  number  of 
workers  gi\e  an}-  idea  of  the  vast  amount  of 
\\-ork  that  the  coal  output  makes  possible. 
The  pitman,  ever  tussling  with  the  forces  of 
Nature    and    with    the   capitalist,    is    almost 
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unconsciously  bclliL;crcnt.  Anyhow,  he  is 
self-reliant  and  resolute.  He  is  the  autocrat 
of  industry.  If,  as  occasionally  happen.s, 
he  comes  out  on  stril<e  iIilm-c  is  not  (jnl\- 
a  flutter  amony;  the  coalowners,  but  con- 
sternation in  workshop  and  factor}-,  and 
on  steamboat  and  rail\\a_\-,  for  he  is  "the 
pr'me  factor  in  our  industrial  .s\-stem," 
and  the  trade  of  the  couiUr_\-  is  paralv'sed 
without  him. 

However  early  coal  was  found  in  England, 
Scotland,  or  Wales,  the  miner  has  always 
risen  early  to  delve  it,  even  when  he  laboured 
in  crude  workings  with  antiquated   iron   pick 


PIT    BOVS    GUmiNG    TRUCKS. 

and  wooden  sho\-el.  Now  at  dawn,  with  his 
"snap" (his  food;  in  his  jacket  pocket,  and  his 
tea-can  slung  on  his  belt,  he  quits  his  humble 
cottage  in  the  colliery  village,  and  joins  his 
mates  on  their  long  or  short  tramp  to  the 
pit  bank.  The  bell  rings.  There  is  a  shuffle 
of  feet,  and  the  cage,  crowded  with  miners, 
descends  the  .shaft,  the  return  cage  gliding, 
phantom-like,  high  above  them. 

At  the  pit  bottom,  shallow  or  deep,  the 
men  get  their  safety-lamps,  and  go  on  foot,  or 
are  con\eyed  in  cor\-es,  drawn  by  ponies,  or 
steel  haulage,  or  electric  cable,  along  the  main 
road  to  the  nearest  point  to  their  working 
places.  If  the  mine  is  \ery  gaseous  they  give 
a  careful  look  to  their  lamps  as  they  start 
along  the  narrow  subterranean  way  to  the 
coal  face,  note  the  warning  on  the  hea\\' 
ventilation    door  or  clinging    brattice   cloth  : 


"  There's  fire  in  Simp.son's  gully."  In  one 
pit  in  South  Yorkshire,  to  which  the  writer 
once  penetrated  in  the  guise  of  a  collier, 
there  is  a  curious  fault.  The  coal-.seam  has 
been  split  by  volcanic  action.  The  lower 
part  of  it  is  workable  on  the  level  near  the 
main  road  ;  but  the  upjjer  part  of  it,  lifted 
many  yards  high,  has  to  be  reached  either 
through  a  subsidiary  shaft,  cut  through  the 
shale  and  sandstone,  or  by  a  rusty  ladder 
flung  over  the  face  of  the  fault,  hereabouts 
covered  with  lather  coating  or  mud. 

There     are    many    curious    wa_\s    to    the 
workings    in   \arious    mines  ;    but    none    too 
crooked     or     tortuous     to 
outwit    the    miner,  who  is 
nothing  if  not  dogged  and 
undemonstrati\e,      the  lugli 
he     may    have    to    trudge 
and     crawl     for    an    hour 
underground    before    he 
reaches  his  working  place. 
Here,  as  seen  in  the  illus- 
tration,   he   strips    to    the 
waist,  tightens  his  belt,  and 
begins    jiis    task    of    coal- 
hewing.      His  safety-lamp, 
]jossibIy    an     improved 
Clanu)-,     hangs     from     its 
hook  on  the  nearest  prop, 
and   by  its  light  he  holes, 
picks   beneath  the  face  of 
the  coal,  till  what  the  house- 
wife   familiarly    speaks    of 
as  nuts,  cobbles,  and  slack   heap  about  him, 
and    the    filler    loads    the    corve,    which,    im- 
pelled by  its  own  weight  \\'hen  filled,  clatters 
down   the    side  track   to   the    corve  train   on 
the  main  road   for  transit  to  the  pit  bottom. 
By-and-b}-,  after  the  use  of  lever,  or  explosive, 
the  mass   of  coal   beneath   which    the  collier 
has  holed  comes  down  with  a  crash,  in  mighty 
slabs,  and  the  wedger,  with  his  vast  strength 
and  heavy,  long-handled  hammer,  reduces  the 
huge   pieces   to  handling   size,   for   transit   to 
the  corve ;  and  so  the  work   of  getting  and 
filling  goes  on  till  "  snap  "  time,  unless  toil  is 
sharply  checked   by  the  cracking  of  prop,  the 
move  of  roof,  the   deadl}'  fall  of  bind,  or  the 
explosion   that    riots  through  the  mine  with 
fiery  breath. 

There    are  two  chief   methods  of  working 
the  coal.     In  the  north  of  England  partiality 
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is  given  to  pillar  working,  narrow  wa\-s 
being  cut  this  wa\-  and  that  in  the  seam, 
leaving  solid  blocks  of  coal  to  be  worked  out. 
The  long-wall  system,  in  vogue  in  most  other 
pits,  consists  of  the  making  of  tram  roads  to 
the  face,  and  working  out  the  coal  along  its 
whole  length  of  the  seam,  or  so  much  of  it 
as  has  been  roofed  and  propped  to  facilitate 
excavation.  The  "  iron  man  " — the  collier's 
name  for  the  coal  -  cutting  machine  —  is 
gradually  coming  into  more  extensive  use  in 
some  pits.  It  is  in  the  pit  what  the  "  Tearing 
Devil,"  or  steam  na\-vy,  is  in  raihva\-  cutting. 
It  works  without  comment  about  pay  and 
hours  of  labour,  and  has  been  found  useful 
wherever  tried.  In  the  Scotch  pits  the  coal- 
cutting  machine  has  become  a  valuable  adjunct 
in  production,  and  it  will,  as  time  elapses  and 
the  thick  seams  get  worked  out,  prove  of  the 
greatest  utility  in  cutting  thin  seams,  not 
only  in  Great  Britain  but  in  many  other 
parts  of  the  world. 

The  collier  is  better  paid  than  formerly  for 
his  day's  toil,  wliich  lasts  from  six  o'clock  in 
the  morning,  with  his  inter\al  for  "  snap,"  till 
about  two  o'clock  in  the  afternoon.  He  also 
works  under  more  improved  and  safer  con- 
ditions than  he  did  sixty  years  ago.  Then  the 
ventilation  was  bad  and  the  tone  of  the  mine 
depraved.     It  is  singular  to  note  to-da\-,  when 


women  are  show- 
ing a  disposition  to 
quit  the  fireside  to 
ciimpete  with  men 
in  various  profes- 
sions and  trades, 
that  in  the  'forties 
the  English  and 
Scotch  pits  con- 
tained girl  and 
women  workers. 
The\'  were  in  the 
main  an  ignorant 
set,  and  their  toil 
debased  them.  The 
conditions  of  life 
in  the  pit  were  so 
barbarous  that  the 
attention  of  the 
Go\'ernment  was 
directed  to  the 
scandalous  incid- 
ents of  the  mine. 
Women  were,  immediateU"  after  the  Govern- 
ment inquiry,  prohibited  from  working  in 
coal-pits  ;  but  they  were  permitted  to  continue 
their  toil  as  "  pit-brow  lassies  "  in  unloading, 
screening,  and  sorting  the  coal  on  the  pit 
banks.  They  have,  to  use  the  language  of 
the  Legislature,  become  a  "  noble  and  fine 
class  of  women " ;  and  there  is  no  more 
striking  picture  in  English  industrial  life 
than  a  Wigan  pit-brow  lass,  clad  in  close- 
fitting  pitman's  cap,  rough  jacket,  short 
skirt,  well-patched  moleskin  trousers,  and 
Lancashire  clogs,  twirling  a  laden  corve. 

The  miner  has,  by  organisation  and  labour 
leader,  made  himself  heard  not  only  in 
the  conference  of  coal-owners  but  in  Par- 
liament, and  he  consequently-  works  under 
superior  conditions  as  to  pay  and  environ- 
ment. The  ventilation  is  as  perfect  as  known 
.s}-stem  of  up-cast  and  down-cast  shaft,  and 
]3umping,  fanning,  and  the  sprinkling  of 
coal-dust  can  make  it.  The  main  road  and 
the  working  place  are  maintained  in  better 
repair,  and  special  attention  is  about  to  be 
given  to  timbering,  ^\•ith  the  object  of  pre- 
\enting,  as  far  as  possible,  the  falls  of  bind 
that  the  miner  dreads  almost  as  much  as 
the  more  disastrous  but  rarer  explosion. 
There  has  been  improvement  in  safety- 
lamp,   in    pit    lighting    b_\-  electricity,  and    in 
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haula;^L- ;  hut  i)crha])s  llic  i^reatcst  rc\nluti(iii 
with  rcL;.inl  In  tlic  cnal  industry  has  been 
ill    tliL-   transit   of  tile   cninnicidily  itself. 

The  transit  of  coal  trnin  the  pit  hank  to 
house  and  distant  market  is  practicalK'  a 
separate  business  fruni  the  industry  of  coal- 
gettiny.  The  cost  of  carriai^e  nearly  doubles 
the  price  of  coal  to  the  consumer;  and 
there  has,  since  the  coachiiiL;'  davs,  hec-n 
imuimer.ible  attempts  made  to  reduce  the 
outlay  in  transit.  Georije  Stevenson's  th'st 
engine,  which  heralded  the  development 
of  the  railwa}'  system,  was  constructed  for 
the  purpose  of  conxeNing  coal  from  Killing- 
worth  pit.  Cart  and  waggon,  the  latter 
now  drawn  by  traction  engine,  are  still  seen 
coal-laden  on  highway  ;  but,  except  for  local 
deli\ery,  the  railway  has  become  the  great 
carrying  agent  of  the  coal-owner  and  the 
dealer.  Now  and  again  the  demand  for 
coal  was  so  great  that  the  railway  was  al- 
together unable  to  cope  with  it.  The  canal 
as  a  coal-carrier  lapsed  into  disfavour  with 
the  impatient  constuner,  and  fifty  years  ago 
there  was  a  block  ol  fi\e  miles  of  coal  trains 
on    the    line    between    Rugbx-  and    London. 


The  metropolis  had  overcome  its  ])rejudicc 
against  coal,  and  was  clamouring  at  every 
terminus  for  fuel.  tjlasgow,  Manchester, 
Leeds,  Sheffield,  and  Birmingham  are  gigantic 
consumers;  l.)ut  London  is  absokitely 
ravenous,  and  draws  her  huge  supp!}-  from 
the  gigantic  coal  sidings  that  spread  fan- 
like on  the  borders  of  the  great  cit}',  and 
are  ted  by  the  three  or  tour  trunk  lines 
that  are  in  toui:h,  by  numerous  rail-tracks, 
with  the  pits  of  Staffordshire,  Derb}\shire, 
\'orkshire,  Lancashire,  and  other  coal-pro- 
ducing districts. 

l'".\ery  railway,  where\er  possible,  has 
cultixated  the  coal-carrying  trade,  because 
it  is  profitable,  especiall)'  on  long-distance 
runs.  The  Midland,  with  its  main  line 
striking  through  the  heart  of  the  Derbv- 
shire  Coalfield,  and  with  tentacles  all  around, 
has  the  premier  coal  traffic,  and  needs 
thirt\-  thousand  waggons  to  handle  it.  But 
the  Xorth-W'estern,  the  (ireat  Xorthern,  the 
North-Lastern,  and  the  Great  Eastern  do  not 
lose  a  chance,  and  latel}'  the  Great  Central, 
weary  of  acting  simiil)'  as  the  cross-country 
jackal    to    the    other    companies,    has    forced 
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its  \va\-  to  London,  handles  the  coal  through 
from  the  pits  on  its  system,  and  is  striving 
to  get  a  profit. 

There  is  notliing  particularh-  interesting  in 
the  transit  and  use  of  coal  by  rail  except  the 
marshalling  of  the  waggons  by  gravitation,  the 
language  of  the  merchant  or  dealer  if  his 
trucks  have  not  arrived  in  time  to  meet  the 
demand,  and  the  more  indignant  tirade  of 
the  railway  shareholder  against  what  he  calls 
the  Company's  gross  e.xtravagance  in  accept- 
ing locomotive  coal  contracts  at  exorbitant 
prices.  But  in  coal 
shipment  for  export 
there  is  much  ingenuity- 
apparent,  for  the  docks 


for  use  abroad,  the  consum]3tion  of  fuel  on 
board  our  steamers  is,  as  ever\-  tra\eller  is 
aware,  enormous.  The  engineers  and  stokers 
on  a  modern  liner  are  the  despots  of  a 
tropical  kingdom.  "  The  Lncania"  says 
the  Cunard  agent,  strolling  along  the  Hus- 
kisson  Dock  at  Liverpool;  "well,  I  should 
not  go  aboard  to  -  da\- — she's  coaling!" 
There  is  no  doubt  about  it.  She  is  stripped 
of  her  finery  for  the  purpose,  and  a  m_\-riad  of 
men,  with  the  latest  apjiliances,  are  loading 
her  capacious  bunkers  with  fuel  to  drive  her 
across  "  The  I~err\'." 
Her  commander  is  the 
mental  force  necessary 
to  her  safe   guidance  ; 


are  equipped  not  onl_\-  with  jetty  lines,  but 
hydraulic  cranes,  swinging  cradles,  hoists, 
shoots,  and  other  appliances  deftl}'  contrived 
to  load  the  smallest  or  the  largest  \essel. 
The  shipment  at  Tyneside,  at  Hull,  or  at 
Cardiff,  the  latter  the  port  of  largest  coal 
export,  is  a  sight  to  see — that  is,  if  you  can 
see  it,  for  there  is  a  significant  warning  in 
the  Welsh  harbour  :  "  Keep  off  the  qua\-s, 
as  the  coal-dust,  especially  in  calm  weather, 
makes  the  water  look  like  land." 

Apart  from  the  vast  quantity  of  coal  shipped 


but  the  men  in  the 
engine-room  and  the 
stoke-hole  dominate 
the  ocean  traffic,  and  the  c<.)llier,  wielding 
his  pick  in  the  lonel}-  recess  of  the  mine, 
is  the  chief  factor,  tlie  initial  impulse,  of 
the  wondrous  maritime  enterprise. 

The  Oceanic  is  berthed  clo.se  b_\'.  There  is 
a  glittering  film  of  coal-dust  on  her  great  black 
hull,  and  the  shed  that  spans  the  dock-side 
is  thronged  with  a  procession  of  grim)-  men 
who  have  just  completed  the  coaling  of  the 
le\Mathan.  The  floating  palace,  o\er  se\'en 
hundred  feet  in  length,  has  no  fewer  than 
ninety  furnaces,  and  thirteen  boilers,  to  drive 
the  engines  of  twenty-eight  thousand  horse- 
power, and  she  consumes  seven  hundred  tons 
of  coal  daily,  \\'hen  on  the  move,  utilising 
nearly    fi\e    thousand    tons    on    eacli  voyage 
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across  the  Atlantic.  Charles  ]  )ickcns  would 
no  chjubt  ha\c  touncl  the  iuiLjlish  laiiLjua^e 
altogether  inadeciuatc  im"  his  criticism  of  her 
runnels.  There  are  nnl)-  two  nt'  these  drah- 
painted  orifices  ;  hut  lliey  are  as  lolly  as 
large  ship-inasts,  sn  \\  idc  that  two  Iranicars 
could  run  thrnugh  thcni  abreast,  and  when 
the  great  fires  ai'e  banked  up  as  hot  as  the 
stokers  can  make  them,  yet  the  ship  is  skil- 
fiill\-  safeguarded  against  their  fiei'y  hre.ith. 

C'arh'le  said  societs'  is  founded  on  cloth: 
rather  is  it  established  on  coal  I'he  wni-ld 
would  be  a  cold  and  cheerless,  ;md  also 
a  stagnant  place,  withnut  its  heat-giving,  or 
other  equivalent  ;  and  the  onl_\-  objectionable 
feature  about  the  fuel  is  its  high  price. 
Not  e\en  the  p(«.)rest  householder  begrudges 
the  miner  his  wage,  for  he  gets  it  with 
incessant  toil  and  at  imminent  risk  from 
outburst  of  gas,  insidious  after-damp,  and 
inflow  of  water.  He  is  a  bread-winning  hero, 
who  ne\er  shouts  about  his  valour,  though 
his  courage  and  daring  in  sa\ing  life  cannot 
be  surpassed.  He  does  nut  rake  in  much 
profit,  or  do  everything  to  keep  the  price 
high.  Nor  does  the  coal-owner  always  come 
■"  best    side    out "    on     the    )-ear's    working, 


considering    his    outlay    of    capital    .and    the 
lluctuation  of  the  market. 

The  carrier,  and  the  merchant  or  dealer, 
ha\e  often  a  better  chance  of  aggran- 
tlisement.  ]'",\en  in  Lancashire,  in  the 
midst  iif  a  rich  coalfield,  where  the  carr)'- 
ing  charges  should  be  light,  house  fire 
coal,  of  good  cjualit}',  is  not  delivered  at 
the  back-\-ard  door  at  less  than  a  sovereign 
a  ton,  while  the  m.in  with  the  barrow  and 
the  sho\el  makes  his  bargain  with  all  the 
diplomac}'  of  ,1  big  contractor,  and  demands 
eightecnpence  or  two  shillings  per  cart-load 
as  the  pi  ice  of  placing  it  in  the  cellar.  Tlie 
coal  agent  antl  the  coal  he,a\er  are  doggedly 
(if  opinion  that  a  goofl  thing  is  worth  pa)-- 
ing  for  ;  and  howe\er  hardly  the  London, 
Manchester,  Li\er[jool,  .Sheffield,  Birmingham, 
or  other  citizen  may  think  he  is  treated  by 
the  coal  trader,  he  has  the  mel.uichol}'  satis- 
faction of  knowing  that  in  the  seventeenth 
centur)-  the  price  of  coal  in  Lngland  w.as 
much  higher,  I'epys  stating,  in  his  Diary,  that 
such  was  the  dearth  of  coal,  ,and  so  great  the 
despair  of  any  su])pl\-  owing  to  the  \igilance 
of  the  enemy,  that  the  fuel,  when  it  could  be 
got,  realised  the  famine  [jrice  of  ;^5  per  ton  ! 
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THE    MANUFACTURE    OF    TOBACCO.    CIGARS    AND 

CIGARETTES. 


THPI  cultivation  of  the  tobacco  plant  finds 
no  place  in  a  list  of  the  industries  of 
the  United  Kingdom,  not  because  it 
is  forbidden  b}-  nature,  but  because  it  is  sup- 
pressed by  law.  In  the  )-ear  in  which  Queen 
Elizabeth  ascended  the  throne  of  England, 
one  Jean  Xicot,  ambassador  of  France  to  the 
Court  of  Lisbon,  learned  of  the  arrival  for  the 
first  time  in  Europe  of 
the  seeds  of  a  plant 
which  was  destined 
henceforth  to  bear  his 
name.  He  sent  some 
of  these  seeds  to 
Catherine  dei  Medici, 
and  it  was  not  long 
before  the  plant 
began  to  spring  up 
in  various  parts  of 
the  Continent.  In 
the  middle  of  the 
seventeenth  century 
tobacco  was  already 
being  raised  in  Eng- 
land, but  the  new  crop 
was  forbidden  b}- 
Charles  II.,  who  de- 
sired to  encourage 
the  produce  of  the 
Virginian  plantations. 
The  plant  was  grown 
fitfully  for  a  century 
and  more,  but  tobacco 

cultivation  was  again  firmly  suppressed  a 
year  or  two  after  the  declaration  of  the 
independence  of  the  American  colonies,  not 
out  of  regard  to  their  interests,  but  because 
of  the  necessities  of  the  exchequer.  Another 
century  passed  by,  and  in  1886  the  revenue 
officers  again  permitted  experimental  culti- 
vation to  be  pursued  for  a  season  or  two, 
with  the  result  that  the  ability  of  English 
farmers  to  produce  a  paying  crop  was  again 
demonstrated.  But  the  difficult}-  of  adjust- 
ing the  tax  so  as  not  to  interfere  with  the 
gold  mine  derived  from  the  tobacco  duties 
was  declared   to  be  insuperable^  and   that  is 
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the  reason  why  the  tobacco  indiistrx-  in  this 
country  is  limited  to  the  preparation  of  the 
cured  leaf,  imported  from  all  parts  of  the 
world. 

Of  the  fifty  species  of  tobacco  the  chief  is 
known  to  botanists  as  A^icotiatnr  Tabaciiin. 
In  the  broad-lea\ed  \-ariety  it  furnishes  the 
famous  tobaccos  of  Maryland,  Cuba  and  the 
Philijjpines  ;  the  nar- 
row -  lca\-ed  form  is 
that  grown  in  the 
plantations  of  Vir- 
ginia. It  is  usual  to 
regard  the  oak-cured 
leaf  of  Latakia  as 
another  \ariet_\-  of  the 
same  predominant 
species.  Turkish  to- 
bacco is  the  produce 
of  a  smaller,  more 
delicate  [alant,  N.  nis- 
tica,  or  green  tobacco  ; 
and  there  are  other 
cultivated  species 
such  as  the  mild, 
innocuous  leaf  of  the 
dreamy  Persian.  But 
whatever  the  variety, 
all  tobacco  reaches 
this  countr_\-  in  pack- 
ages which  may  not 
be  less  than  80  lb. 
By  this  means  the 
labours  of  the  Customs  officers  in  the 
pre\ention  of  smuggling  are  lightened. 

The  Virginian  leaf,  which  is  the  foundation 
of  most  kinds  of  pipe  tobacco,  is  imported 
in  hogsheads  weighing  not  less  than  950  lb. 
There  is  nowadays  a  great  demand  for  mild 
blends,  and  one  of  the  first  duties  of  the 
manufacturer  is  to  produce  such  a  mi.xture 
of  leaf  of  \arious  kinds  as  shall  produce  the 
result  aimed  at  in  the  smoking  mixtures  to 
which  his  customers  have  become  accus- 
tomed. This  task  falls  to  the  manufacturer, 
who  obtains  from  the  bonded  warehouses 
a    4-lb.    sample    drawn    from    each    of    the 
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hogsheads  whirh  he  has  purcliascd 
througli  liis  broker.  He  takes  a 
pipeful  nr  twi),  just  as  a  tea  buyer 
brews  tnr  himse'lf  a  sample  cup  of 
tea,  and  his  ex[)erience  enables  him 
to  write  nut  a  foniuila,  which  is 
passed  un  U<  the  lureuiaii  of  the  tirst 
department. 

After  the  pa\-ment  of  the  duty  the 
tobacco  i.s  rerno\'ed   from   the  l>oii(K:d 
warehouse,    the    hogshead    is    biM!<en 
open,  the  contents  remoxed  in  wedge- 
shaped     slabs,    and     the     leaxcs     are 
rapidly     separated      Irom     this     com- 
pressed mass  b_\-  work[)eoplL'  of  either 
se.x,    who    are    known     as    strippers. 
The   leaves,  which  are  \ery  dry  and 
brittle,  and  demand  careful  handling, 
are  now   heaped    upon    the    damping 
floor,    thoroughl}-    blended,    and    dis- 
creetly   "liquored"    by    means    of  a 
watering-can,   or    by    the    applicati(.)n 
of  a  spra\-er  set  upon  a  tripod.     The  amount 
of  moisture  in  the  tobacco  is  determined  by 
the  simple  device    of  weigiiing  out    a    small 
portion   before  and   after  baking  in  an  o\en, 
and  it  is  permitted    by    law   to    increase  the 
proportion    of    moisture    already    present    in 
the  imported   leaf  up  to    30   per  cent.     The 
moistened  bulk  is  left  overnight,  and  on  the 
following  dav  the  leaves  are    found  to  have 
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absorbed  the  water,  and  to  Ijc  in  a  flaccid 
condition,  which  renders  their  manipulation 
ca.sy.  Those  leaves  which  ]X3Sscss  a  stout 
midrib  are  skilfully  stripjieci,  the  stalk  being 
reser\cfl  fir  grinding  into  snuff,  unless  the 
object  of  the  manager  is  t<i  produce  "bird's- 
eye,"  for  which  purpo.se  the  stalk  is  left  in 
the  leaf,  and  the  sections  of  it  im|)art  to  the 
mixture    when    cut   the    ])eculiar    ap|)earance 

w  hiih  gives  its  name 
|o  that  \-aricty  of 
the  "weed."  If 
"  shag  "  be  the  order 
of  the  day,  the 
stripped  lea\cs  arc 
now  placed  in  a 
hMme,  compressed 
to  ,-ibout  a  third  of 
their  height  when 
loosely  hea])ed.  and 
passed  beneath  a 
guillotine  knife, 
worked  b}-  hand  or 
steam.  By  t  li  i  s 
means  the  mass  is 
cut  into  tlio.se  fine 
shreds  which,  from 
their  resemblance  to 
'  beard,  ha\e  flcrived  the  name 
dl     fineh'     cut     tobacco     in     the 
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The  cut  iieap  is  now  transferred  to  a 
canvas  frame,  thn)u,L;h  which  steam  is  gently 
driven,  with  the  object  of  securing  an  even 
distribution  of  tiic  moisture,  being  thence 
placed  upon  a  hot  plate  that  drives  off  the 
excess  of  moisture,  and  brings  out  the  lull 
aroma  of  the  leaf  The  final  process  consists 
in  the  removal  of  the  shag  to  another  canvas 
rack,  through  w  liich  a  current  of  air  passes, 
and  the  tobacco  is  then  read_\-  for  the  packers. 

The  cutting  and  drying  processes  are 
highly  paid.  The  wage  often  reaches  45s. 
a  week,  and  the  w(.)rk  demands  a  good  deal 
of  e.xperience  and  deftness.  Some  power 
cutters  get  thnuigh  nearly  a  ton  of  tobacco 
per  diem,  but  the  highest  grades  of  tobacco 
are  sometimes  "  hand-cut,"  in  order  to  pre- 
serve the  finer  qualities  of  fragrance  in  the 
leaf. 

Much  tobacco  is  nowada_\-s  packed  into 
tins,  but  there  is  a  large  industry  concerned 
with  the  packeting  of  pipe  tobacco  in  papers 
cimtaining  \  oz.  and  upwards.  The  machines 
\\hich  accomplish  this  task  are  ingenious 
contrivances,  which  seize  the  papers  into 
which  the  tybacco,  after  being  weighed  out 
b\-  quick-fingered  girls,  is  dropped  out  of  a 
long  line  of  cle\ator  buckets.  One  turn  of 
a  roller  twists  the  paper  into  a  roll,  another 
drives  twcj  lateral  C)-linders  on  to  the  ends 
of  it  in  order  to  bring  the  packet  into  shape, 
an(.)ther  folds  in  the  ends  of  the  paper,  and 
aniither  deposits  it  carefull)-  in  the  tra\-, 
wherein  it  is  remo\ed  to  the  store.  The 
machine  does  all  this  at  the  rate  of  a  packet 
ever}-  second,  and  four  weighers  run  a  race 
with  it  by  weighing  out  their  quantities  with 
marvellous  exactness  at  the  rate  of  fifteen 
weifjhings  per  minute. 

Two  other  forms  of  pipe  tobacco  remain  to 
be  described.  The  na\-\y  and  the  seaman 
ha\e  a  fancy  for  mil  or  pigtail,  -which  is 
spun  direct  from  the  uncut  leaf  in  spinning 
machines  that  do  not  differ  in  action  from 
ropemaking.  The  roller  is  a  trained  work- 
man, whose  cleverness  comes  out  in  the 
manner  in  \\hich  he  instincti\el\'  selects 
from  a  row-  of  leaves  upon  the  table  those 
which  will  join  most  readih-  with  the 
"  w-rapper "  and  "  filler "  already  in  the 
groove.  He  thinks  nrithing  of  passing  a 
good  half-mile  of  roll  through  his  machine 
between   mornin"-  and    night,  and    from   the 


bobbins  u\um  which  the  roll  is  wound  another 
workman  cuts  off  the  lengths  that  make  up 
the  coils  in  which  the  twist  is  made  ready 
for  the  consumer,  after  being  stored  and  then 
pressed  for  several  weeks,  an  operation  which 
gi\es  to  it  the  black  colour  beloved  of  the 
British  workman.  Another  process  consists 
in  rolling  the  leaves  into  tight  c\-lindrical 
masses,  which  are  then  reduced  to  a  square 
form  under  cold  pressure.  These  bars  are 
then  cut  into  flakes  of  greater  or  less  thick- 
ness, in  imitation  of  the  time  when  the 
smoker  cut  off  his  smoke  fn_)m  a  solid  plug 
by  means  of  his  jack  knife.  This  is  the  form 
of  tobacco  known  as  "  naxy  cut,"  and  there 
are  \ariati(.ins  of  it  [jroduced  by  difierent 
nianufiicturers,  such  as  "golden  bar,"  to  suit 
the  taste  of  the  connoisseur. 

Cavendish  or  negro-head  is  a  fiirn-i  if 
tobacco,  used  for  smoking  or  chewing,  the 
essential  feature  of  which  is  that  it  is  sweet- 
ened  b\-  the  additi<in  of  n-iolasses.  It  is 
usuall}-  manufactured  in  bonded  warehou.scs. 
The  cake  ()r  plug  is  produced  under  pressure, 
and  ma\-  be  shredded  in  a  cutting  machine 
so  as  to   fi_)rm  "  cut   cavendish." 

The  manufactiu-e  of  cigars  in  this  country- 
is  larger  than  the  general  public  might  sup- 
pose, although  there  are  no  available  statistics 
as  to  the  percentage  of  imported  tobacco  that 
is  turned  into  pipe  tobacco,  cigars,  and  cigar- 
ettes. The  preparation  of  the  cigar  begins  at 
the  ver\-  outset  in  the  stripping  room,  where 
the  pliant  lea\-es  are  straightened  out  and 
rolled  into  pads,  the  broken  lea\-es,  or  the 
tobacco  impiirted  in  that  form  under  the 
name  of  "filler,"  being  used  as  the  inner 
foundation  of  the  cigar.  The  operative  is 
given  so  much  leaf,  out  of  which  he  or  she 
is  expected  to  produce  a  certain  number  oi 
cigars.  In  the  early  days  of  British  cigar 
making — and  the  industry  does  not  date 
seriously  from  before  the  Crimean  War — the 
cigar  makers  of  the  l-last-end  of  London  were 
almost  all  aliens,  and  many  of  them  Dutch- 
men. To-da\-  the  industr)-  is  largel)-  in  the 
hands  of  English  or  alien  Jews,  who  develop 
marxellous  skill  in  the  fabrication  of  cigars, 
which  are  recognised  as  being  more  carefully 
and  neatl\-  made  than  man}'  famous  brands 
in-ipcirted  fron-i  the  country  of  growth.  The 
filler  is  arranged  with  the  grain  in  one  direc- 
tion, or  it  would  give  a  ragged  smoke.     It  is 
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enclosed  in  a  "  strip,"  and  outside  this  is 
wrapped  a  spiral  piece  of  selected  leaf,  the 
end  iif  which  is  neatly  twisted  to  form  tlic 
point  that  is  removed  by  the  cigar  cutter. 
The  filler  is  deftl_\-  shaped  b_\-  the  uperati\-es, 
and  the  art  of  the  workpeople  is  jjroved 
by  the  celerity  witli  which  the_\'  select  from 
their  little  hoard  of  leaf  those  pieces  which 
will  blend  most  naturally  in  texture  and 
colour.  After  the  cigars  are  finished,  they 
are  sorted,  boxed,  and  stoved,  in  order  to 
mature.  This  operation  is  performed  in  a 
stoving   chamber    lined   with    zinc    and    pro- 


tected b\-  an  asbestos 
ceiling,  wherein  as 
man)'  as  5,000  boxes 
ma_\'  be  treated  at 
one  time. 

The  most  interest- 
ing branch  of  the 
industr}'  in  recent 
years  is  that  con- 
cerned with  the 
manufacture  of  the 
cigarette,  which  has 
ousted  pipe  tobacco 
from  its  proud  pre- 
eminence of  centuries. 
For  this  purpose  two 
forms  of  tobacco  are 
used,  the  Virginian 
and  the  Turkish,  the 
latter  being  a  more- 
delicate  leaf,  whose  \alue  is  several  times  that 
of  the  American  when  it  reached  the  port 
of  entry,  although  the  addition  of  the  same 
rate  of  duty  reduces  the  relative  disparity. 
Most  smokers  of  the  present  generation  can 
remember  the  time  when  it  was  the  universal 
practice  to  roll  one's  own  cigarettes,  and  it 
was  onl\-  when  intricate  niachiner}'  began  to 
produce  the  finished  article  at  a  price  scarcely 
higher  than  that  ot  the  tobacco  itself,  that  the 
sale  of  made  cigarettes  assumed  its  present 
huge  proportions.  The  highest  forms  of  the 
cigarette    are    rolled    one    b\-    one    by    hand 
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workers,  the  must  sl<ilk-(l  (ifwlium  dn  imt  aim 
at  a  larL;ci-  daiU'  nut|nil  than  i.^oix  A  nmrc 
rapid  pmccss  is  the  "  push  "  piiiuiplc,  which 
consists  ill  rnhiiv.;  the  piop;r  (|nantnm  o| 
tobacco  in  a  Hnen  stii|),  and  tiansferrinL;  it  to 
tlic  paper  cxlinder  b\'  means  ol  a  slioit 
wooden  rod.  Many  \\orl<penple  turn  out 
2,000  eacli  day,  and  at  tlie  lale  of  :;s.  pt-r 
thousand  their  earnings  reach  the  respectable 
total  of  about   35s.   per  week.      Hut  the  bulk 


opiratixes  the  skilled  mechanic,  the  feeder, 
and  the  t^irl  who  rc'mo\-cs  the  finished 
])ro(hict  to  the  packing  tables.  The  addition 
of  cork  tips  and  other  refinements  is  sub- 
seqnentK'  made  In'  hand. 

The  manufat:lure  of  snuff  is  a  vaiiisiiintj 
industr\'.  l-"or  this  pin-pose  the  stalks  of  the 
leaves  and  other  by-products  are  poundcfl 
in  a  mortar,  or  disinte<i'rated  in  a  machine 
which    tears   the   material    to   fragments,  and 
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of  the  cigarette  manufacture  is  perfcirmed  In- 
steam  or  electrically  driven  machinerx",  which 
forms  an  endless  roll  of  ti>bacco  that  is 
guided  into  a  groove  up  n\  which  there  runs  a 
strip  of  paper  a  mile  long,  and  as  it  advances 
is  pasted,  cut  into  lengths,  and  in  some 
instances  packed  into  cartoons,  with  mouth- 
pieces, tinfoil,  pictures,  anrl  the  like,  both 
cigarette  and  cartoon  having  been  printed 
with  the  name,  trade-mark,  and  other  an- 
nouncements of  the  manufacture!'  diuing  the 
journey  through  the  machine.  Some  of 
the.se  machines  are  capable  of  mani|iulating 
as  man\-  as  200,000  cigarettes  |)er  day,  and 
thev    reijuire    the    attenflance    of    but     three 


devices  are  adopted  lor  the  ])roduction  of  free 
ammonia,  which  imparts  its  ])eculiar  ])un- 
genc)'  to  the  article.  Tonquin  bean  and 
other  aromatic  ingredients  are  added  accord- 
ing to  the  nature  of  the  blend.  The  details 
of  some  of  the  processes  of  tobacco  manu- 
facture are  shown  in  the  e.xcellent  .series  of 
|)hotograi)hs,  for  v\hich  vvc  are  indebted  to 
the  courti'sy  of  Messrs.  R.  anrl  j.  Hill, 
Limited,  of  .Slmreditch. 

The  most  recent  figures  available  as 
to  the  extent  of  the  industry  are  to  be 
found  in  the  sup|)lement  to  the  annual 
report  of  the  Chief  Inspector  of  Fac- 
tories   and    \\'oiksho|)s.      According    to    this 
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authorit}^  the  number  of  operatives  employed 
is  as  follows  :  England  and  Wales,  27,638  : 
Scotland,  3,399;  Ireland,  2,109;  t(jtal  for  the 
United  Kingdom,  33,146. 

Apart  from  the  counties  in  which  are 
situate  the  chief  cities,  the  cnunties  in  whicli 
the  industry  is  most  largely  carried  on  are 
Notts,  3,007  ;  Somerset,  2,1/2  ;  and  Glouces- 
ter, 1,339.  Flint,  Worcestershire,  Susse.x,  and 
Cambridge  are  credited  with  one,  two,  three, 
and  four  tobacco  workers  respect  iveh\  The 
London  census  for  1901  records  7.912 
workers,  of  whom  3,238  are  male  and  4,674 
female.  Eight  trade  unions  are  recognised 
in  England  and  Wales  by  the  Labour 
Department  of  the  Board  of  Trade,  the 
largest  being  the  Cigar  Makers'  Mutual 
Association,  which  was  founded  in  1832. 
Its  membership  is  1,309  males  and  887 
females.     The  Female  Cigar  Makers'  Protec- 


ti\e  Union,  formed  in  the  Jubilee  \'ear,  has  a 
present  membership  of  1,290. 

It  is  estimated  that  the  consumption  in 
the  United  Kingdom  per  head  of  the  popula- 
tion has  doubled  during  the  last  half  century, 
from  i6'3  oz,  in  1851  to  32'25  oz.  in  1901. 

In  this  sur\e\-  of  the  tobacco  industry  no 
account  has  been  taken  of  the  many  sub- 
sidiary industries  connected  therewith.  These 
include  the  manufacture  of  cigar  boxes, 
cigarette  cartoons,  the  printing  of  labels, 
bands,  and  the  like,  the  manufacture  of  pipes, 
cla_\",  meerschaum,  briar,  and  so  forth,  and  the 
hundred  and  one  appliances  which  go  to 
make  up  the  attractions  of  the  tobacconist's 
shop.  The  extent  of  the  retail  trade  is 
sufficiently  shown  in  the  census  record  for 
London  alone  in  1901,  which  includes  3,812 
tobacconists,  of  w  hom  no  less  than  894  are  of 

the  female  sex.  ,,    ^    Trw.,,,r, 
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@,  T)l<:i-"ORl':     the      R.iman 

i^jj  XJ      conquest      Ijccr      was 

\ci'y   litllc   known   in 

Hritain,  the  chief  bcvcniiijes 

being  mead  and  eider.  With 

the  iin[jn)\enients  in  au;ri- 

culture,  however,  a  i<ind  of 

ale  was  made  from  bai'ley, 

and    long    belore    tea    was 

introchiced     by     the     earl_\- 

h'.,ist    Indi.m    naxiyatoi-s, 

beer  became  tiie  L^enera! 

be\  erage  not  onl_\'  of  oiu' 

own  countr\',  but  also  of 

the   leading  natii:)nalities 

I  >f  the  wtjrld. 

The  chief  constituent 
of  beer  is  malt,  the  pro- 
duction of  which  is  the  subject  of  the  present 
article,  an  account  of  the  various  processes  ( if 
beer-making  being  reserved  for  a  later  oc- 
casion. Malting  as  an  industr\' 
is  peculiar  for  its  freedom  from 
the  influence  of  modern  inxention, 
the  machinery  of  the  malt-house  at 
the  m(jst  consisting  onl\-  of  ajjpa- 
ratus  for  mox'ing  the  grain  from 
one  place  to  another.  The  reason 
is  easil\-  explained.      Malting  is  a 
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])rocess  of  iialnii\  by  which  barley,  or  other 
grain,  undergoes  a  botanical  and  chemical 
change.  A  grain  of  barley  is  of  a  hard  tough 
nature,  and  on  being  cut  open  the  inside  of 
the  coi'n  has  a  fnin,  white,  and  occasionall)' 
glass)-  appearance.  1  he  main  p(_irtion  of  the 
contents  of  the  corn  consists  of  starch,  glosely 
confined  in  minute  cells,  so  small  that  e\en 
when  the  barle\'  is  finely  ground,  tile  starch 
i>  not  free,  antl  cannot  be  dis.soKed.  The 
remoN.d  of  these  cells  is  one  of  the  objects 
of  malting,  but  this  is  not  enoLigh,  as  the 
brewer  does  not  want  starch  which  is  unfer- 
mentable,  but  sugar,  of  a  kind  which  can  be 
fermented  b_\'  yeast.  Now  starch  and  sugar 
are  substances  of  a  \er)-  similar  nature,  the 
chemical  elements  being  the  same  in  each, 
but  in  different  proportions,  so  that,  as  we 
shall  see,  all  that  is  necessary  to  produce  from 
the  starch  a  fermentable  brewing  material,  is 
a  comparati\el\-  small  chemical  ch.ange. 
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The  objects  nf  malting  haxiiig  been 
explained  we  will  [jroceed  to  describe  the 
practical  means  b}-  which  these  objects 
are  attained. 

The  maltster  must  first  buy  his  barley. 
This  he  does  either  from  farmers  on  the 
local  markets  in  the  case  of  Eng- 
lish barle)-,  or  from  merchants  and 
imjiorters,  if  he  wants  foreign 
material.  English  barley  from  the 
immediate  neighbourhood  generally 
arri\'es  in  the  farmers'  waggons,  or, 
if  it  has  to  come  from  a  distance, 
by  rail.  Foreign  barleys  arrive  at 
some  large  port,  and  are  then 
delivered  to  the  maltster  either 
by  rail,  or  by  water  in  small 
vessels,  if  the  maltster  is  lucky 
enough    to    occupy    waterside    premises. 

The  barley  is  now  cleaned,  or  screened, 
in  order  to  remove  all  small  corns,  dirt, 
stones,  seeds,  and  an\-  other  rubbish  which 
it  may  contain,  some  barlews,  es]Decially 
foreign,  undergoing  a  considerable  loss  of 
bulk   in  this  way. 

Barleys  grown  in  an  uncertain  climate, 
like  that  of  England,  are  often  insufficiently 
dried  b\'  the  sun,  and  where  nature  has 
failed  the  maltster  has  to  use  artificial 
means.  Such  barle\'s  are  dried  on  a  kiln, 
the  corn  being  spread  out  on  the  perforated 
kiln  floor,  under  which  burns  a  smokeless 
anthracite  coal   fire.     The   products  of  com- 
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1;\KI.KV    IS    RUN    IN    THROl'GH    THE 
SPOUTS    IN    THE    W,-\I,L. 

bust  ion  h,T\e  no  cither  means  of  esca]3e  but 
through  the  perforations  of  the  floor  and 
through  the  barley  on  the  floor,  which  is 
thus  dried  and  mellowed  in  the  same  way 
as  barleys  from  hotter  countries  are  dried 
and  mellowed  by  the  sun.  The  barley  will 
now  keep  satisfactorily  fir  months,  and  is 
placed  in  stores  or  bins  until  rccjuired  for 
malting. 

The  first  step  in  the  actual  malting  process 
is  to  soak  the  barle\'  in  a  cistern  or  "  steep." 
This  steeping  is  continued  for  two  to  three 
da}'s  according  to  the  nature  of  the  barle_\-, 
the  water  being  changed  at  inter\als. 
Sufficient  changes  of  water  are  \ery  impor- 
tant, as  mould  and  other  disease  organisms 
abound  in  the  husks  of  the  barley,  and  are 
stimulated  b\'  immersion,  and  in  mild  weather 
the  whi.ile  steep  would  quickl_\-  become  a 
mass  of  corruption  if  the  contaminated  water 
were  not  drawn  off 

At  the  end  of  the  steeping  period  the 
water  is  finall}'  drawn 
off,  and  the  corn  "  emp- 
tied "  from  the  steep, 
and  laid  in  a  heap  on 
the  malting  floor.  The 
malting  floor  is  a  plain 
floor  of  cement  or  other 
composition,  and  must 
be  well  \entilated  and 
free  from  cracks  and 
hollows  where  corn  can 
lie  and  rot,  as  mould  is 
extremely  dangerous  at 
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tliis  staLjc.    Thci'c  arc  <:;cncrally  tlircc  (ir  more 
floors  to  each  steep,  one  ()\L-r  the  ntlicr. 

The  corn  is  now  leil  lyini;  in  tin;  hrap. 
or  "  coiu:li  "  as  it  is  called,  till  it  hci^iiis  u< 
show  siLjns  of  _L;erniination.  Tlie  time  needecl 
for  tliis  naturally  depends  upon  the  weather, 
a  few  hours  bein.L;'  enough  i>n  mild  da\-s, 
while  in  the  winter  it  often  happens  that 
no  app.irent  ch.uv^e  will  ha\e  taken  place 
after  a  couple  of  il.iys. 

The  couch  or  he.ip  is  now- 
broken  up,  and  the  corn  dixided 
on  to  the  different  (loors  of  the 
malt-house,  where  it  is  evenly 
spread  out  just  thick  enouj^h 
for  its  own  n.itural  warmth  to 
a(l\  ance  the  process  of  germina- 
tion. Great  care  must  be  exer- 
cised by  the  maltster  with  reL;ard 
to  the  depth  at  which  the 
lies,    as     corn 


a  (U  pth  of  fi\e  or  six  inches.  On  examina- 
tion, we  find  that  the  strains  are  all  showing 
a  >mall  white  excrescence  at  one  end.  This 
is  the  lirst  a]j]jearance  of  roots,  and  the 
maltster  hopes  to  see  them  all  ;i])pear 
toLjether,  as  iniifornn'ty  is  imi)ortant  at  all 
Staines  of  the  maltiiii^  process,  and  most  of 
all  at  the  beginniiiLj. 

The    grains    are    now    all    growing    plants, 
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too  thickl}'  heaped  up  soon  gathers  a  far 
greater  heat  than  will  allow  of  its  growing 
naturally  and  producing  satisfactory  malt, 
while  the  grow'th  is  unnecessarily  checked  b}- 
too  thin  spreading,  and  consequentl}-  time 
and  money  thrown  awa\-.  It  will  be  seen, 
therefore,  that  to  insure  e\en  growth  through- 
out the  "piece"  the  corn  must  be  cjuite 
evenly  spread  out,  the  depth  being  as  nearl_\- 
as  possible  the  same  at  all   points. 

Let  us  suppose  that  the  weather  h.is  Ijeen 
cool,  and  that  the  corn,  ha\ing  lain  in  the 
couch  for  twent_\'-four  hoin-s,  is  now  di\ided 
on  to  the  different  floors  and  spreatl   out  to 
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UKI  like  e\ery  form  of  life, 
w  iiether  aniinal  or  \egetable, 
the\^  require  air  to  breathe,  and 
generate  heat  in  the  process, 
he  corns  KiiiLr  on  the  surface 
naturall}'  ha\e  ,111  imliimted  air 
supply,  .and  are  therel)\-  kept 
cool,  while  those  below,  being 
closely  conllned,  tend  to  gather 
heat  and  to  stifle  themselves, 
the  interstices  between  the  corns 
becoming  filled  with  carbonic 
acid  gas,  the  poisonous  gas  generated  by 
the  respiration  of  animal  and  vegetable  life. 
Thus  we  see  that  the  effect  of  leaving  the 
piece  untouched  would  be  tlrst  of  all  that 
the  lower  lax^ers  of  the  gr.iin  woukl  grow 
faster  than  the  corns  on  the  surface,  owing 
to  their  higher  temperature,  and  that  the}' 
would  then  die  b_\- the  process  of  asphyxiation. 
To  counteract  this  tendency,  and  to  insure 
e\en  growth  throughout,  the  piece  is  "  turned," 
or  "ploughed,"  by  the  maltster.  The  first- 
n.imed  process  is  by  far  the  more  thorough 
and  laborious  of  the  two.  It  is  difficult  to 
con\e)-  an  accurate  idea  in  black  and  white 
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of  the  skill  r-equircd  for  good  turning,  one 
maltster  differing  from  another  even  after 
man\-  years'  experience.  Let  us  suppose  that 
the  piece  is  lying  from  one  side  of  the  floor  to 
the  other,  and  occupying  about  a  quarter  of 
the  length  of  the  floor.  The  maltster  begins 
turning  at  the  forward  edge  of  the  piece,  that 
is  to  sa}-  at  the  edge  farthest  from  the  steep. 
With  a  flat  wooden  shovel,  he  throws  upwards 
and  forwards  a  small  quantity  of  the  corn, 
at  the  same  time  giving  a  peculiar  twist  with, 
his  wrist  which  scatters  the  grain,  and  sepa- 
rates e\er\-  corn  from  its  neis/hbour.  Having 
begun  at  one  side,  he  works  his  way  across 
the  front  edge  of  the  piece  till  he  reaches 
the  other  side  of  the  floor.  On  the  part  of  the 
floor  immediately  in  front  of  him  there  now 
lies  a  thin  layer  of  corn  e\enly  distributed 
at  a  depth  of  but  a  few  grains.  He  now 
works  his  wa\-  back  again  across  the  floor, 
turning  the  next  few  inches  of  the  piece 
forwards  in  the  same  manner,  and  so  on  t(.) 
the  end.  This  may  appear  simple,  but  the 
difficult}-  lies  in  the  even  turning  of  the  piece 
o\er  any  amount  of  floor  space  that  the  fore- 
man maltster  may  ha\e  directed.  A  piece 
turned  by  a  skilful  maltster  has  a  perfectly 
e\en  surface  and  is  of  the  same  depth 
throughout,  while  the  work  of  the  novice 
can  easil\-  be  detected  b_v  undulations  on  the 
surface,  or  a  gradual  deepening  of  the  corn 
from  one  end  to  the  other.  Of  course,  the 
result  of  either  of  these  faults  is  uneven 
grov\th. 

Our  piece  has  now  been  out  of  the  steep 
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two  days,  and  is  known  to  the  maltster  as 
two  days  old  ;  it  has  just  been  turned  for  the 
first  time  on  the  morning  of  the  third  day. 
In  the  evening  the  foreman  maltster,  judging 
bv  the  temperature  of  the  piece  and  of  the 
atmosphere,  will  perhaps  consider  that  plough- 
ing v\ill  be  sufficient  to  keep  the  piece  cool 
till  the  next  morning.  The  "  plough  "  of  the 
maltster  is  merely  a  small  piece  of  board 
attached  to  the  end  of  a  stick,  similar  to  a 
broom-stick,  v\hich  serves  for  a  handle.  The 
maltster  pushes  the  plough  through  the  piece, 
holding  it  at  an  angle,  so  that  the  corn  is  forced 
upwards  and  outwards,  like  the 
earth  from  an  agricultural 
plough.  This  process  serves  to 
suppl}-  fresh  air  to  the  piece, 
and  to  cool  it  temporarily, 
though  a  ploughed  piece  should 
not  be  left  long  unturned,  as 
its  surface  is  furrowed,  and  un- 
even growth  would  soon  result. 
During  the  first  three  or  four 
days  the  white  shoots  on  the 
grains  have  developed  into 
rootlets,  each  corn  having  from 
two  to  four  of  them,  though 
they  are  at  present  quite  short. 
On  closer  examination  another 
change  is  visible.  The  voung 
plant    has    not    only    put     out 
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roots,  but  is  also  bei^inniiiL;  t(-)  clc\cli>p  the 
part  whiili  would  allerwards  become  the 
blatlc.  This  ji.irt,  technically  known  as 
the  acrosjjire,  but  familiar  to  the  maltster 
as  the  "back,"  beLjins  at  the  root  end  of 
the  L;rain,  and  travels  up  under  the  skin  of 
the  barley-corn  towards  the  opposite  end. 
At  the  present  staye  it  is  only  just  bct^innint^ 
to  be  \isible  through  the  skin,  l)ut  in  the 
course  of  the  next  eiLjht  or  nine  days  the 
backs  work  their  \\a)'  to  nearly  the  full  lenL;th 
of  the  corns,  plouLjhing  and  tiuMiinL;'  ha\  Ihl; 
been  carried  out  c\ery  da}',  and  water  sjjrinklcd 
on  the  pieces  once  or  twice  when  the}'  ha\e 
shown  signs  of  becoming  too  dry  to  grow. 

When  the  "backs  "  are  about  three-parts  of 
the  length  of  the  grains,  the  maltster  checks 
the  growth  b}'  ceasing  to  sprinkle  the  pieces 
and  hea[)ing  them  up  rather  more  ihickl}'. 
This  soon  results  in  the  rootlets  withering  off 
and  the  backs  ceasiiig  to  grow  farther  along 
the  corns. 

We  will  now  pause  for  a  moment  in  the 
description  of  the  malting  process  to  consider 
what  has  taken  place  during  the  germination 
of  the  corn.  Minute  life  organisms,  known  as 
enzymes,  lia\  e  been  at  work,  and  one  of  them 
has  had  the  special  function  of  destro}'ing  the 
cells  which  confined  the  starch  in  the  original 
barlc}-,  and  a  corn  at  this  stage  crumbles 
when  broken  open.  Another  enz}'me  called 
diastase  has  the  power  of  con\erting  starch 
into  sugar,  and  Nature  has  provided  for  the 
nourishment  of  the  }'oung  [jlants  b}-  secreting 


in  the  grains  a  (|uantit}'  of  this  diastase,  which 
would  lia\'e  graduall}'  con\'erted  all  the  starch 
of  the  grain  if  the  plant  had  been  allowed  to 
grow.  llowcN'er,  when  the  piece  is  withered 
off  the  bod}'  of  the  grain  is  still  starch,  but 
there  is  pre.sent  in  it  also  this  enz}'me,  w  hich 
in  the  brewer's  mash-tun  will  convcil  it  into 
a  fermentable  sugar. 

Let  us  now  retinn  to  our  "piece,"  which 
is  at  ])resent  withering  off  on  the  malt  floor. 
The  pieces  on  tin-  other  floors  lia\'e  been 
grown  in  e.xacll}'  the  same  wa}-.  and  the}"  are 
now  all  loaded  on  to  the  kiln,  which  is  siniilar 
in  construction  to  the  barlc}'  dr}'ing  kiln 
alread}' described.  The  kilning  lasts  for  about 
lour  da\'s,  the  temperature  gi'.iduall}'  rising. 
The  mall,  having  been  periodicall}'  "  turned  " 
on  the  kiln,  is  now  thoroughl}-  dr}',  and  has  a 
pleasant  biscuit}'  llavour.  .\11  that  now 
remains  to  do,  is  to  separate  the  rootlets  or 
"  culms,"  as  these  are  useless  to  the  brewer. 
This  is  done  b}-  passing  the  malt  over  a 
screen,  or  sie\'e,  which  allows  the  culms  to  fall 
through,  and  the  finished  malt  is  then  kept  in 
dr}-  stores  till  it  is  sent  awa}'  to  the  brewers. 

The  abo\e  is  a  brief  description  of  the 
malting  jirocess  as  generall}-  carrictl  out  ; 
though  a  new  s}'stem,  which  has  found  favour 
in  .America  and  German}-,  is  being  introduced. 
This  consists  in  growing  the  corn  in  rcvohing 
c}'linders,  through  which  air  is  passed,  either 
nioist  or  dr}-  as  rec|uired,  and  of  a  suitable 
teniperature  ;  but  the  .s}-steni  has  not  been 
generall}-  adopted.  g_   j-_  ^^_  CoWF.LU 
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THE    MANUFACTURE    OF    IRON    AND    STEEL. 


THERE  were  workers  in  iron  three  the  steel  trade  has  not  been  without  its 
hundred  }-ears  before  the  Trojan  exciting  incident.  The  finest  steel  in  En;^'- 
W'ar ;  and  even  the  \\ild  hill  people  land  was  originall}-  made  by  Hindoos,  and, 
of  Africa  and  India  have  long  been  adept,  though  of  extra\-agant  price,  gave  little 
in  primiti\e  fashion,  at  con\erting  iron  into  satisfaction  as  to  its  quality  to  Huntsman, 
steel  by  the  addition  of  carbon.  The  art  the  Yorkshire  clock-maker.  His  watch- 
of  smelting  and  casting  iron  was  familiar  to  springs  were  for  ever  breaking,  but  he 
the  Sussex  iron  workers  before  bod_\'  armour  disco\ered,  and  kept  secret,  a  process  of 
fell  into  desuetude,  and  it  was  at  the  great  steel-making  that  fulfilled  his  requirements, 
furnace  at  Eamberhurst,  on  the  Kentish  His  fame  spread,  but  no  man  could  fathom 
border,  that  the  balustrade  encircling  St.  his  mode  of  manufacture,  till  one  winter's 
Paul's  Cathedral  was  cast,  at  a  cost  of 
;i^ii,ooo.  The  use  of  coal,  instead  of  wood, 
for  smelting  tended  to  drift  the  iron  trade 
to  Staffordshire  and  the 
North.  Here  vast  stores  of 
minerals  were  almost  to 
hand,  and  coal  abundant. 
Invention  and  capital  were 
b_\--and-by  the  helpers  of 
labour,  and  Birmingham. 
Sheffield,  Leeds,  Manchester, 
and  Glasgow  developed  into 
great  cities,  practically  on 
coal,  iron,  and  steel  used 
in  the  making  of  the  tiniest 
pen,  the  sharpest  knife,  or 
the  most  formidable  ram  for 
battleship. 

There    is    a    touch    of    ro- 
mance in  every  industry,  and  platform  of  stekl  .meltlng  furnaces. 
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ni;^lit  a  be; 
in  the  worl 
and    C(.)ilc(l 


i;.'U'  pitcnusly  snuLjlU  fur  .shelter 
s.  I'he  vagrant  was  aclinittcd, 
himself   within     the    warm    area 


ined  vessel   filled   with  molten  metal 
make  steel  1     Nobody  belie\ed   it ; 


fu'eclay 

he  coiik 

and    one    ironmaster, 


,n)in;4  to  the  Ikitish 
A  ssoc  i  a  t  i  o  n  at 
Cheltenham,  said 
i  n  (■  r  e  d  11  1  o  u  s  1  y  : 
"  W  hy,  there's  a  fel- 

ow  comedown  from 
London     who    says 

le  can  make  steel 
h-oin  cast  irnn  with- 
luil  fuel  ! 

h  ah  !  "  What 
Hessemer  did,  striv- 
injj;    against    failure 

111(1  contem[)t,  was 
til  produce  pm'e 
malleable  iron  at  a 
reasonable  ])rice. 
JUil    he    wished     to 


BESSRMKR     CASTIM 
PIT,       VOKKSH1RI-; 
STtiEL    AND    lUON 
WORKS,  SHHK- 

FIKLI). 

of  the  forge  to 
sleep;  but  he  slept 
with  one  eye  open, 
and  eagerh'  noted 
every  mtn-e  of  the 
steel  -  making,  for 
he  was  an  iron- 
founder  in  the 
disguise  of  a 
tramp,  and  he 
took  Huntsman's 
secret  out  in  his 
busy  brain,  be- 
neath his  ragged 
cap. 

But  this  process,  the  production  of  cast 
steel  b_\'  the  fusion  of  converted  bar  iron  of 
the  required  degree  of  hardness,  did  not 
content  the  investigator  Bessemer.  Restive 
with  inventive  genius,  he  set  up  a  factor)' 
at  Ba.Kter  House,  St.  Pancras,  .ind  experi- 
mented, often  unsuccessfully,  but  ne\cr 
disheartened.  He  erected  a  con\erter,  and 
discovered  that  by  fori'ing  streams  of  air 
at  liigh  pressure  through   the  bottom   of  the 


A  R.-\NGi-:  oi-  I  .\ui!rKisiN(;  ii  k.n.\ii-.k. 

go  further:  to  make  steel  scr\-iceable  and 
ine.\pensi\c  ;  to  produce  pure  iron  with  a 
small  percentage  of  carbon  to  harden  it. 
lie  finall)'  succeeded,  and  Bessemer  steel 
became  indispensable  on  railwa_\-  track  and 
in    a   thousand    industries. 

Hut  steel  is  impossible  without  iron,  and 
though  pessimists  declare  that  some  of  our 
methods  are  antiquated,  and  that  foreign 
Competition    is   ousting   us   from  distant  and 
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e\en  home  markets,  iron  manufacture  is  still 
a  considerable  industry  in  the  kingdom. 
There  are  blast  furnaces  in  Cle\eland, 
Durham,  Scotland,  West  Cumberland,  Lan- 
cashire, Yorkshire,  Derbj'shire,  and  other 
counties.  Indeed,  at  night  the  glare  from 
the  fm-naces  is  seen  on  many  a  countryside. 
The  tall  brick  structures,  with  their  iron- 
plated  parapets  and  turrets,  once  lighted, 
are  seldom  allowed  to  coi>l.  The>'  are  the 
red-hot  centres  of  unremitting  toil  ;  and  the 
fillers  are  e\-er  busy  on  the  circular  «a}'s 
at  their  summits.     The  waggons,  laden   with 
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calcined  iron  ore  and  coke,  are  lifted  eighty 
or  one  hundred  feet  high,  and  toppled  into 
the  }'awning  fiery  ca\ity,  in  which  the  iron 
is  liquefied,  ultimately  running  from  the 
base  of  the  furnace  into  the  sand  moulds, 
in  the  shape  of  "  pig "  iron,  so  called  be- 
cau.se  the  sand  gutters  into  which  the  metal 
flows  bear  some  "resemblance  tn  a  sow 
with  her  pigs  sucking."  The  metal,  in  its 
crystallised  state,  is  like  the  stubborn 
Englishman.  You  can  break  it,  perhajjs  ; 
but  you  cannot  bend  it.  Consequently  it 
is  ]3laced  in  the  pufldling  furnace,  and  the 
puddler,  \\ith  his  lung  iron  rabble,  or  bar, 
moves  it  hither  anrl  thither  in  its  melted 
condition  till  im[)urity  has  been  worked  out 
of  it,  and  it  is  malleable — wrought  practicall}- 
into  subjectiim. 

The  conversion  of  iron  into  steel  by  the 
Bessemer  process  is  not  only  beautiful  in 
displa)%  but  characterised  by  simplicit}-. 
The    converter,    \\hich    made    the    inventor 


famoirs,  is  a  large  o\'al  vessel  with  a  big 
spout.  It  is  linefl  with  firebrick,  road  drift, 
or  ganister,  and  moves  on  an  axis.  The 
pig  iron,  melted  in  a  cupola,  is  run  into  the 
converter,  and  then  a  strong  blast  of  air 
technical!)'  called  a  "  blow,"  is  sent  through 
the  fluid  mass.  The  effect  is  wondrously  pic- 
turesque. The  C(jmbustion  is  so  fierce  that 
the  metal  is  swiftly  brought  into  intense  heat, 
and  freed  from  impurit}'.  Out  of  the  mouth 
of  the  converter  rush  a  m_\riad  sparks  ar.d 
brilliant  tongues  of  flame  ;  and  in  the  de]3ths 
of  the  vessel  there  is  the  toss  and  bubble  of 
the  lambent  iron,  \\hich  throws  off 
the  most  beauteous  tints  of  crimson, 
l)lue,  and  gold.  Close  b_\-,  in  the  almost 
blinding  glare,  stand  the  steel  workers, 
statuesque,  gauging  the  effect  of  the 
"  lilow."  The  slightest  hesitation  on 
their  part  ma\-  spoil  the  material  ;  but 
the\'  act  in  the  nick  of  time.  The 
conNerter  is  clipped,  tuined  downward, 
and  the  necessar_\'  quantit}'  of  sjjiegel- 
eiscn  added  to  the  molten  metal,  with 
which  it  chemicall}-  combines,  pro- 
ducing steel.  The  con\crter  is  lowered 
again  by  h}'draulic  piiwer,  and  its 
contents,  white  as  dri\en  snow,  flow 
into  ladle  and  into  mould,  assuming 
the  form  of  the  ingots  applied  to  the 
manufacture  of  rails,  bridge  work, 
cranks,  wheels,  boilers,  marine  engine  shafts, 
and  many  articles  of  trade  and  house- 
hold use.  For  instance,  the  Bessemer  jiro- 
cess  has  re\-oIutionised  the  railway  tracks 
of  the  world,  from  the  old  iron  mads  to  the 
long,  sinuous  ways  of  gleaming  steel.  One 
English  railway  alone,  making  its  own  rails, 
turns  out  thirty  thousand  tons  yearly.  The 
ingots  are  taken  out  of  the  furnace  to  the 
mouths  of  the  re\ol\ing  rollers  in  the  rail 
mill,  ,-md  mangled  first  into  thick  bars  of 
steel  ;  and  then  compressed,  elongated,  and 
shaped,  till  they  are  passed  on  from  the  last 
pair  of  rollers  to  the  circular  saws,  which 
cut  and  turn  them  to  thirtj^  feet  lengths, 
perfect  rails,  read}-   for  the  track. 

Though  Bessemer  steel  is  so  \\-idely  used, 
not  onl\-  in  this  kingdom  but  abroad,  the 
making  of  crucible  steel  is  not  obsolete. 
Huntsman's  disco\-er}'  of  melting  in  the 
]5ot,  with  a  chemical  flux  as  his  secret,  led 
to    the    production    of    steel    of    the   finest 
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quality ;  and  steel  of  the  finest  quality  from 
the  crucible  is  still  absolutel}'  necessary  in 
the  manufacture  of  a  thousand  things,  from 
big  guns  to  music  wire  for  pianofortes. 
Much  depends,  of  course,  on  the  qualit}-  and 
also  on  the  manipulation  of  the  steel  used 
for  all  cutting  instruments ;  and  it  is  only 
by  a  careful  process  of  heating  and  cooling, 
of  hardening  and  tempering,  that  the  knife- 
blade,  lancet,  or  razor  are  made  fit  to  recei\e 
tlieir  indispensable  edge  on    the   grindstone. 


Bessemer,  Siemens,  Martin,  Armstrong,  and 
others  have  revolutionised  the  steel  manu- 
facture b_\-  new  processes,  that  new  properties 
have  been  found  in  it  by  the  addition  of 
silicon,  manganese,  chromium,  tungsten,  and 
nickel,  and  that  the  scientist  and  the  manu- 
facturer ha\-e  by  no  means  exhausted  the 
limits  of  discovery  in  the  realm  of  steel. 

Meanwhile,  there  are  two  chief  processes 
of  steel  manufacture — the  Bessemer  and  the 
open-hearth     process.       It    is    contended    by 
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Yet  there  were  cle\-cr  handicraftsmen  in  this 
direction  in  the  sixteenth  centur_\-,  for  one 
writer  says,  "Though  plain  knife-making 
was  \cry  ancient  in  "\'orkshire,  }-ct  Thomas 
Matthews,  on  Fleet  Bridge,  London,  was 
the  first  Englishman  who,  qiiiiito  Elizabethan, 
1563,  made  fine  kni\-es." 

If  _\-ou  speak  to  an  authority  on  iron  and 
steel  production,  he  will  probabh-  tell  }'ou 
that  qualitx'  and  intensity  are  n(_)w  sought 
in  steel  ;  that  "  allotrophy  and  carburisation  of 
iron  are  the  passwords  of  to-day,  and  that 
their  significance  has  been  blended  by  showing 
that  the  power  of  iron  to  retain  carbon  in 
solid  solution  depends  on  the  peculiar  allo- 
tropic  form  in  \\hich  the  iron  exists."  These 
fine  words  ha\e  been  created  out  of  half  a 
century  of  e.xperiment.     They   indicate  that 


experts  that  the  rapidity  of  the  Bessemer 
process  is  onh'  obtained  b\-  a  large  initial 
outlay,  and  by  considerable  waste  of  metal  ; 
and  that  the  open-hearth  process,  in\ented  b\- 
Siemens,  though  gi\ing  a  higher  yield  of 
metal,  takes  a  much  longer  time,  and  involves 
a  heavier  expenditure  in  labour.  The  com- 
plaint is  made  that  in  the  Bessemer  process 
there  is  practically  no  time  to  examine 
the  product  ;  whereas  in  the  open-hearth 
process  the  mode  of  action  is  more  deliberate, 
and  the  qualit)-  of  the  steel  can  be  ascer- 
tained during  manufacture.  .Attention  is  con- 
sequently given  to  the  improvement  of  the 
open-hearth  process,  and  one  development, 
alread}-  in  vogue,  is  "  the  use  of  the  fluid 
metal  from  the  blast  furnace,  mixer,  or  cupola, 
to  avoid  loss  of  time,  and  oxidation  by  air 
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during  melting  in  the  Siemens  furnace." 
Martin,  whose  name  is  often  coupled  with 
that  of  Siemens  as  the  co-in\entor  of  the 
open-hearth  process,  was  rather  concerned  in 
the  mixture  of  the  metals.  To  Siemens  the 
credit  of  the  utilisation  of  the  open-hearth,  and 
the  regenerative  gas  fiu'nace  in  steel  manu- 
facture was  undoubtedly  due,  and  both  he 
and  Bessemer  were  deser\edl_\-  knighted  f ir 
their  in\-enti\'e  genius. 

Turret  ships  originated  in  America,  big 
guns  from  compressed  steel  at  the  Manchester 
Whitworth's,  torpedoes  in  Austria,  and  sub- 
marine boats  from  na\al  ingenuit}-  in  the 
United  States,  in  (jreat  Britain,  and  in  h" ranee. 
The  Victorian  era  was 
remarkable  for  the  in- 
creased application  of 
iron  and  steel  to  con- 
structi\e  and  manu- 
facturing purposes. 
Perhaps  the  most 
unique  object  to  which 
steel  has  been  put  is 
seen  in  the  gigantic 
machinery,  the  mam- 
moth rollers,  ponder- 
ous steam  hammers, 
lathes  and  borers  with 
which  it  squeezes, 
shapes,  cuts  and  pene- 
trates itself  There 
is  a  huge  Xasmyth 
hammer  at  the  .Atlas 
Works  in  Sheffield, 
7 
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whirl)  can  he  woiked  to  such  a  fraction 
that  it  can  cither  nattrn  an  ingot  or  gcnth' 
touch   a  watch   face  without   breaking  it. 

\'ulcan  was  the  ancient  god  of  fire,  and 
the  protector  of  workei's  in  metals,  and 
.SlKlTicld  has  a|)proprialel_\-  topped  the  highest 
|)iiint  of  its  Town  Hall  with  his  muscular 
figure.  In  the  smoke-clouded  districts  of 
.\ttercliffc  and  Rrightside,  \'ulcan  also,  in  tlie 
shape  111  tile  modern  workman,  big  and 
sinewy,  toys  with  iron  and  steel,  lie  is 
aljsolutely  im])re--si\e  when  he  handles  an 
armour  plate  in  the  Cyclops  Works  of 
Messrs.  C'has.  Cammell  and  Co.,  Limited,  a 
Sheffield  firm  noted  for  its  armour  plate 
making,  in  which  it  is  e\er  availing  itself 
of    scientific    discovery    and    new    processes. 
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It  was  the  boast  of  W'hitworth  that  his  guns 
would  send  a  shot  through  any  plate.  It 
was  the  boast  of  John  Brown  and  Charles 
Cammell  that  their  plates  were  invulnerable. 
The  steel-faced  plate,  the  plate  of  homo- 
geneous steel,  and  the  plate  of  speciall)- 
hardened  steel,  ha\e  superseded  the  original 
one  of  iron,  and  the  trial  between  projectile 
and  naval  armour  still  goes  on,  not  only  in 
England,  but  in  German}-,  France,  Russia, 
and  America.  Of  whatever  material,  in- 
tensified bv  modern  research  to  resist  at- 
tacl<,  the  making  of  an  armour  plate  is  most 
impressive.      It    is    the  work    of  Titans,  nut 


remotest  corner  of  the  building.  On  the 
breast  of  the  furnace  fire  lies  the  leviathan 
plate  in  a  white  heat,  lapped  by  blue  and 
golden  flame.  Just  beneath  the  wide  nmuth 
of''  the  furnace  the  trolley — a  low-wheeled 
waggon — has  been  pushed.  The  tra\clling 
cranes,  set  in  motion  b_\- the  engines  be_\'ond, 
swing  the  heavy  chains  and  the  mammoth 
pincers  towards  the  furnace  mouth.  The 
pincers  grip  the  plate  like  the  claws  of 
vultures,   and    slo\\i\-    but   surely    drag   it   on 


i^ 

a-?^ 


only  muscular  themselves,  but  capable  of 
controlling  and  directing  gigantic  machinery 
to  a  nicety. 

The  steel  required  f<ir  the  manufacture  of 
the  plate  is  cast  in  ingot  form,  forged  into 
a  slab  by  liydraulic  pressure,  and  then  placed 
in  the  huge  furnace  for  heating,  and  re- 
mains in  the  fire  from  eight  to  thirty  hours, 
according  to  the  thickness  of  the  plate 
needed.  Then  comes  the  colossal  task  of 
getting  the  mighty  plate  from  the  interior 
of  the  furnace  to  the  grip  of  the  rolls 
for  thinning  and  shaping.  Many  men  and 
adroit  appliances  are  in  rec]uisition  for  this 
purpose.  Expert  observation  is  made  through 
the  furnace  peephole.  The  plate  is  "  done  to 
a  turn."  The  men,  safeguarded  with  sacking, 
bod_\'-plates,  and  protecting  shields,  group 
around  the  furnace  door.  At  a  signal  it 
slides  open,  and  the  wnrkshop,  or  armour- 
plate  mill,  is  filled  with  intense  heat,  and 
with  a  dazzling  radiance  that  lights  up  the 


^    CONSIGNMENT    OF    ARMOUR    LEAVING    CYCLOPS 
WORKS,    SHEFFIELD. 

the  trolley,  which  is  forced  to  the  rolls  twent}^ 
yards  awaw  These  heav\'  revolving  forces 
grip  the  plate,  as  it  seems,  almost  stealthily, 
and  move,  as  it  were,  by  mysterious  power. 
The  engine,  out  of  sight,  drives  b\-  steam  a 
big  fl_\-wheel  and  a  series  of  cogwheels,  w  liich 
revolve,  and  rotate  a  long  shaft  that  sets 
the  rolls  in  motion.  Like  merciless  but 
imperturbable  giants,  they  pass  the  plate  to 
and  fro  \\ith  apparent  ease,  till  they  have 
reduced  it  to  the  required  thickness.  The 
plate  is  then  bent  to  its  proper  cur\-c  at  the 
press,  and  undergoes  numerous  heatings  and 
treatment,  after  which  it  is  cut  to  shape  in 
order  to  fit  it  for  its  allotted  place  on  the 
ship. 

Nasm\'th  ni>t  onl_\-  introduced  his  big 
hammer,  but  held  that  the  production  of 
steel  laid  the  foundation  of  the  arts.  Any- 
how-, one  prefers  to  look  at  steel  rather  in 
relation  to  constructi\-e  than  destructive  pur- 
poses, and  there  is  absoluely  no  limit  to  its 
use.     It    is    necessary  in   one  form    or   other 
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in   .ship,  on    railw.iy,  and    in    i;rcat    l)ri(lL;c  ;    it  Kin;.;(lnni     need     nni     be     asliained    of    tlieir 

means  cniphiynienl  in  the  winkslmp  and  cun-  workers,  eillier   for   dexleritv  of  liandiint;'  or 

fort  in  the  lionie  ;  it   lias  revolutionised  Ijuild-  quality  of  material,  thoui,di  to  kce[)  pace  with 

ing,  with  girder  and  column  ;  it  is  in\aluable  American  enterprise  and  ingenuity  the}-  need 

in  electric  traction  by  iixerhcad  railway  nr  the  to  continue  nioik'rnising  the  (.)pen-hearth  pro- 

"  Twopenny     Tulie "  ;     and    the     bicjxle,    tiie  cess,  which    finds    a    ready   market   owing  to 

motor  car,  antl  the  Hying  machine  owe  their  the    steadfast    ciuality   of   its    steel.       .Makers 

ad(_ii)tion   to   iron,  the  "King  ol   Metals,"  and  should    stri\c    als'-    to    come    nearer  in   ])ricc 

the  coquetr)' of  science,  which   ha-i  converted  to  their  o\'er.sea  rivals.      ,\s  it  is,  tl'c}-  import 

it  into  steel.  yearly    se\'cn    million    tons  of  iron   ore,  the)' 

Our    ex[)orts    are    comparati\ely    siriall    in  prndiu'c   o\er  nine    milliim   t  >ns   nf   pig  iron, 

proportion  to  the    total   outiuit,  inasmuch    as  more  than    a    million    tons    of  wrought  iron, 

iron    is    plentiful     in     I'.urope,    America,    and  and   five  million  tons  of  Hessemer  and  (jpcn- 

more  distant   lands,  and   nearl_\-  e\ery   indus-  hearth    steel.       .And    this    ciut])Ut    represents, 

trial  countr_\- manufactures  and  applies  its  I  >w  n  in    diivct   and    indirect    labour,  an    enormous 

iron  and  steel.     Vet  the  makers  of  the  L'liiled  fictor  in   the  nation's   ])ros]5erit\-. 

John  ri:M)i,i;TOX. 

[E.wt'pt  wht-rc  otih-rwist-  tt<  lifto'.i'lfd^t-:i,  //n-  i/histrirfuiiis  tirr 'iiif><ruviii:^   this  aytu'lr  tin'  from  photographs  kindlv  supplied 

by  Messrs.   Clias.   Coiiiiiirll  oiiil  Co.,  of  .Sheffii'lil.) 
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BOOT    AND    SHOE    MAKING. 


SAWYER    LKATHER-MEASURING 
MACHINE. 

THERE    are    in    Great    Britain    and    Ire- 
land   more    than    2,000   shoe    factories, 
some  of  w'iiich  employ  o\cr  a  thousand 
hands;  and  it  is  estimated  that  there  is  a  total 
of   1 10,000  workpeople  engaged.       Leicester- 


figures  some  3,000  each,  on  men's  and 
women's  goods  respective!)-.  Other  shoe 
centres  employing  o\er  1,000  workpeople 
are  Maybole,  N.B.,  Bramley  (Yorks),  Higham 
and  Rushden  (XorthantsJ,  and  Manchester 
and  district — where  there  are  some  1,^00. 
Tiiere  are  also  something  like  40,000  retailers. 

Until  recently  one  could  say  that  the 
dinirent  centres  of  the  trade  were  charac- 
terised by  men's,  women's,  children's,  "  turn  " 
shoes,  and  army  boots  ;  but  recent  dcxelop- 
ments  have  altered  this,  and  while  it  is  still 
true  that  Northampton  is  principall)-  noted 
for  best  men's  work,  Leicester  for  w<jmen's  of 
a  medium  class,  Stafford  for  the  best  women's, 
Leeds  and  Bristol  for  heavy  men's,  Norwich 
for  "  turn-shoes  "  (referred  to  later),  the  vil- 
lages of  Northami)t(inshire  fnr  arm\-  boots 
London  for  variety-,  and  ALanchester  for 
slippers,  these  distinctions  are  now  less 
marked. 

The  making  of  a  factory  shoe  begins  with 
the  pattern-maker,  and  his  starting  point  is 
the  last.  Curiousl}-  enough,  there  is  no  such 
thing  among  last-makers  or  cutters  of  upper 
patterns  as  a  standard,  and  one  of  the  conse- 


shire,  Niirthamptonshire,  and  London  have  quences  of  this  is  that  a  good  deal  of  mystery 
collectively  in  round 
figures  1,000  factories,  em- 
ploying 27,000,  20,000, 
and  10,000  respectivel)'. 
A  great  number  of  the 
350  factories  of  London, 
situated  principally  in  the 
East-End,  are  small,  and 
employ  a  large  number  <;)f 
out-door  hands,  many  of 
whom  are  poor  Jewish 
immigrants.  There  are  a 
number  in  Leeds  also  out 
of  a  total  of  4,000  em- 
ployed. Nearly  as  many 
hands  are  emplo_\-ed  m 
Norwich  as  in  London, 
and  Gla.sgow  and  Bristol 
have  each  about  2,500  ; 
whilst  Kettering  and 
Stafford  employ  in  round 
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kiiilc  he  makes  ;i  clickinjf  sound.  In  \iew  of 
tlic  amount  of  sl<ill  lliat  is  required  from 
tile  "elicker"  in  cuttinLj  up  a  skin  t(j  the  be;  t 
ad\antagc  from  patterns  of  different  sizes  and 
shti[)es,  it  is  siirprisin;^  how  poorl}'  he  is 
paid,  llie  a\era^e  waives  oul)'  approximatinjj 
to  ^os.  per  week.  It  would  seem  simple 
t'UiiUL;!)  tn  an  (Uilsider  to  drop  a  pattern  upon 
a  skin  and  cut  round  it,  hut  every  chcl^cr 
Worth  his  salt  knows  which  way  the  leather 
will   stretch  w  hen  Worked   into  an   upper,  and 


attaches  tn  the  nffice.     B\-  "standard"  I  mean 
a  lixed  relati\e  si/e  of  one  pnrtinn  or  another 
to  the  lenLjth.       luiterprisiny  pattern  cutlers 
lia\e  started   in   l)usiness  as  designers  to  the 
trade,  Init  with  limited  success  in  this  countr}-, 
althoULih,  ^traULje  to  say,  the  practice  of  em- 
ploying such  an  outsider  is  the  ijeneral  one  in 
the    L'nited    States.      With   the   last    in    hand, 
made  b_\-  a  last-maker  to  precise  instructions,  ,i 
pattern-maker   clothes   it  with  ]ia])er  or  with 
can\'as,  as   a  dressmaker  would    lit    a    model 
A  certain  size  is  made 
up  first  and   offered   to 
the   factor    or   retailer, 
and    orders   are    taken 
from    this    sample    for 
the     \arious     si/.es     of 
the   same   pattern,  be- 
fore" others — above   or 
below    it — are    graded 
from  the  original.    The 
upper  patterns  consist 
of    a     more     or    less 
numerous  set  of  parts, 
and    in     leading     fac- 
tories the  reproduction 
of  these  various  parts 
in    sizes    is   performed 
on    a   machine,    which 
is  a  complicated  adap- 
tation of  the  "  Panto- 
graph "  with  which  in 
our  }'outh  we  enlarged 
the      photographs     of 
our  relatives — to  their 
horror.  Upper  patterns 
are  cut  in  zinc,  sheet- 
iron,  or  card-board,  but 
in    the  latter  case  the 
patterns  are  afterwards 

bound    with    a    thin,    square-edged    bead    of     he  has  to  so  adapt  his  cuttiuL 

to  "ct  the  best  results. 


'  CLOSINO 
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brass   or  mild  steel. 

So  far  as  patterns  for  soles  are  concerned, 
they  are  only  of  such  a  temporary  nature 
as  will  be  sufficient  for  the  smith  to  shape 
his  knife  to.  Bottom  leather  is  "died  oul  "  by 
a  "pressman"  by  means  of  a  shaped  knife 
under  the  buffer  of  a  powerful  press  ;  whilst 
the  U[)per  leather  is  cut  out  b\-  h.uid  oii  a 
board.  Linings,  facings,  and  button  bits 
are  cut  out  by  either  process,  the  first  of 
these  .several  at  a  time.  The  cutter  is 
called  a  "clicker,"  becau.se  in  using  his  .slender 


The  area  of  skins  can  be  taken  by  a 
machine  such  as  is  deijicted  in  our  illustration. 
This  is  the  type  of  machine  used  by  the  firm 
of  .Sinilli,  f'aire  &  Co.,  of  I'ark  X'ali;  W'oi'ks, 
Leicester,  manufacturers  of  women's  and 
girls'  goods,  to  whom  I  am  indebted  for  the 
photogra])hs  h'om  which  the  accom])anying 
engra\-ings  were  obt.ained.  What  the  clicker 
leaves  after  cutting  from  his  ])attcrn  is  known 
as  offal,  which,  wlu-n  not  suitable  for  cutting 
tongues,  toecaps,  etc.,  or  for  making  children'.? 


54 


BRITAIN    AT    WORK. 


shoes,  technicall}'  known  as  "  nurseries,"  is 
sold  to  offal  dealers  who  ha\e  a  connection 
with  "nursery"  men.  All  instructions  for 
the  manufiicture  of  goods  are  set  forth  upon 
a  "tag"  like  a  long  luggage  label.  A  fore- 
man, upon  completion,  usually  tears  off  the 
portion  of  the  ticket  relating  to  his  depart- 
ment and  files  it.  This  ticket  enables  the 
office  to  keep  trace  of  what  takes  place 
from  tile  entry  of  an  order  into  the  factory 
to  its  deliver}-  in  the  stock  room. 

The    upper   leather   having    been   cut   and 


housewife  is  familiar,  two-needle  vamping 
machines,  twin-needle  zigzag  machines,  and 
those  making  three  or  four  stitches  simul- 
taneously, and  machines  which  trim  the 
edges  of  the  uppers  with  knives  whilst  the 
needle  is  doing  its  work.  The  sections  of 
bench  are  placed  end  to  end,  so  that  the 
trough  is  continuous,  and  underneath  is 
fixed  the  shafting,  which  drives  the  separate 
machines  at  the  will  of  the  operator.  The 
work  is  passed  from  one  part  of  the  room 
to    another    by    means    of    a   wicker    trolley 
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assembled  with  the  linings,  etc.,  correspond- 
ing, it  is  despatched  to  the  "  closing "  or 
machining  room.  This  is  where  uppers  are 
fitted  together,  first  attached  by  paste  and 
then  sewn  deftl_\'  b\-  \-oung  women  on  sewing 
machine.s — which  are  of  a  variety  of  types. 
It  is  necessary  for  the  expeditious  closing  of 
uppers  for  several  operators  to  perform 
different  parts.  One  will  sew  the  seams  in 
the  linings,  another  will  put  in  backstraps, 
a  third  will  attach  the  \amp,  and  so  on  ; 
and  to  facilitate  this  the  modern  machine 
bench  is  made  in  sections,  with  a  trough  at 
the  back,  into  which  the  work  drops  as  it 
is  reeled  off.  Here  are  the  old  t}-pes  of 
single  .sewing  machines  with  one  needle, 
somewhat     like    the    one     with    which     the 


on  castors,  the  idea  here  being,  as  in 
other  departments,  for  the  process  to  be 
continuous  until  completion. 

The  upper  leather  must  be  "  ski\ed,"  which 
means  that  a  wedge-shaped  slice  is  removed 
from  each  of  two  edges  which  have  to  be 
joined,  so  that  the  thickness  of  the  two  shall 
not  exceed  that  of  the  other  parts  of  the 
upper.  Most  of  the  upper  leather  "  skiving  " 
is  performed  on  a  machine  whicli  carries  a 
thin,  rapidly  rotating  circular  knife,  the 
feeding  of  which  is  ver_\'  similar  to  that  oi 
a  sewing  machine.  After  "  skiving,"  then 
'■  fitting  "  ;  and  the  tendency  to-da\-  is  to  do 
as  little  "  fitting  "  as  possible  ;  parth-  to  save 
labour,  and  partly  to  avoid  the  use  of  paste 
or   other  adhesives    liable    to   ^Termination    if 
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t^nods  arc  kept  in  stock,  or  wliirli  iniL;lU 
rciuli-r  the  upper  less  pliable  in  wear.  Where 
'■  fitliiiL;  "  is  reduced  to  a  ininiinuni  a  hiL;her 
skill  is  required  on  the  part  ol  the  machinist. 


V(_)kKIX<>    THH 
KKKCE 
UTTOXHOLE 
.MACHINK. 


One  of  our  illustrations  shows  the  Recce 
buttonhole  machine,  which  is  capable  i;)f 
cutting,  stitching,  and  finishing  6,000  holes 
per  day.  I'l\-cletting  is  performed  on  another 
high-speed  machine,  a  well-known  type  ol 
which  will  punch  and  e\-elet  at  the  rate 
of  iSo  holes  per  minute.  There  are  also 
in  this  department  rapifl  machines  for 
beating  level  the  seams  of  closed  uppers, 
for  turning  over  skived  edges,  rounding  them 
into  a  bead,  and  a  machine  ^\•hich  auto- 
matically cuts  and  shapes  the  beading  which 
underlies  "  button  bits."  It  is  here  also  that 
machines  attach  buttons,  and  10,000  per  da\- 
is  not  too  many  for  an  operator  to  attach. 

The  necessity  for  having  work  done 
rapidly  upon  expensixe  machines,  which  can 
only  be  purchased  b_\'  men  with  capital, 
has  led  to  the  "boot  upper  ornamenter  "  to 
the  trade.  In  c\ery  large  shoe  town  thei'e 
are  men  who  ha\e  a  fixed  charge  for  doing 
everything  necessary  in  the  closing  room, 
whether  in  the  way  of  ornamenting  uppers 
by  stitches  or  perforations,  or  attaching 
uppers  to  the  bottoms  by  means  rf  hea\ier 
sewing  and  stitching  machinery.  They  send 
vans  round  t<.i  pick  up  and  return  woi'k, 
and  it  is  also  sent  to  thi-in  from  the  out- 
lying districts  and  returned  by  ;m  earl\-  |)ost 
or  parcels  despatch. 

Leaving  the  closing  room,  wt.'  come  to  the 
"  bottoming  department."  There  are  several 
means  of  attaching  uppers  to  bottom  leither. 


There  is  tlu-  ri\'ct  of  brass  or  iron,  the 
wood  peg,  and  thread  stitch.  The  "  Hlake  " 
sole  sewer  sews  right  through,  the  slitcli 
l_\'ing  in  a  channel  ploughed  in  the  outer 
sole,  and  showing  inside  the  boot  on  the 
inner  sole,  needing  a  sock  to  prevent  contact 
with  the  wearer's  foot.  The  "  Blake  "  was 
introduced  in  the  early  'sixties,  and  has 
ne\ei'  been  displaced.  In  the  "turn-shoe" 
the  upper  whilst  inside-out  is  attached  to  a 
single  sole,  by  machine  or  bv  hand,  with  a 
curved  needle.  Finally  there  is  the  "  hand- 
method  principle"  welted  boot,  which  has 
a  welt,  as  in  h.uid -sew  11,  attached  t<i  botll 
U[)per  and  inner  sole.  The  well  is  attached 
to  the  outer  sole  In-  a  "fair  stitching" 
machine,  which  also  sews  in  a  channel, 
leaving  on  the  welt  those  regular  pearl-like 
stitches  which,  when  "  i)ricked  u]),"  enhance 
the  appearance  of  the  machine-made  boot. 
This  form  of  attachment  is,  moreo\er,  nearly 
ecjual  to  that  of  the  hand-stitched  article. 

It  is  necessary  that  e\ery  part  which 
enters  into  the  bottom  should  be  cut  to 
the  right  size  and  shape,  and  should  also 
be  moulded  under  great  pressure.  So  far 
as  outer  soles  are  concerned,  the  leather  is 
first  cut  in  stri[)s  wide  enough  lor  the  full 
length  of  the  sole,  and  for  the  purpo.se  of 
"dicing  out  "  a  deep  k-nife  is  used,  so  that  the 
operator  ma\-  lift  it  iVuni  cut  to  cut  until 
he  has  a  number  ol  soles,  before  removing 
it    from    the 
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gcther  by  nails  pluntjcd  into  them  whilst 
pressed  in  the  moulds.  They  cut  smooth 
the  front  of  the  heel,  generally  speaking, 
before  it  is  attached,  and  it  is  possible  to 
perform  this  operation  at  the  rate  of  i,ooo 
heels  per  hour.  The\'  feed  the  "  counter " 
or  "  stiffener  "  skiving  machine,  sole-splitting 
and  "evening"  machine,  and  serve  the  one 
which,  in  addition  to  attaching  the  top  piece 
of     the     heel,    studs     it    with    those    rivets 


process.  He  picks  up  the  upper,  laid  close 
to  his  hand,  inserts  the  last,  paying  particular 
attention  to  its  position  so  as  to  bring  the 
toe-cap  straight,  places  the  inner  sole  upon 
the  last  bottom  and  temporarily  attaches 
it  thereto  b_\-  tacks — forepart  and  heel. 

With  his  pincers  he  pulls  the  upper  over 
at  the  toe  and  tacks  it  down,  repeating  this 
at  the  joints  inside  and  out,  and  at  the  heel. 
More  than   this   is  done   in  some   cases,,  but 
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which  ornament  as  well   as  add   to  its  wear 
resistance. 

There  is  still  a  large  amount  of  lasting 
done  by  hand,  but  the  work  is  sub-di\ided 
so  that  one  operator  does  not  ]3erform  the 
entire  process  of  lasting.  In  rivetted  work 
he  is  a  "  puller  over,"  or  "  laster,"  or  "  getter 
off,"  or  "  tapper  up,"  and  where  machine 
lasting  is  practised  there  is  generalh-  a  team 
of  men  working  together  grouped  around 
the  machine.  The  "  puller  over  "  works  at  a 
spike  or  "  sturt,"  on  which  the  last  is  placed 
bottom  upwards.  The  lasts  may  be  of  iron, 
wood  with  steel  plates  on  the  bottom,  or 
wooden  lasts  with  merely  a  plate  at  the 
heel  seat,  acc(.)rding  to  the  kind  of  work  in 


this  suffices.  He  lifts  the  last,  upper,  and 
insole,  now  united,  from  the  stand  and 
la\-s  them  down  ready  to  the  hand  of  the 
machine  laster.  We  will  assume  that  it  is 
a  "  hand  method "  Consolidated  laster — a 
machine  which,  prior  to  the  introduction  of 
a  ro_\'alty  system,  whereby  the  machines 
are  leased  for  a  premium  and  .so  much  per 
pan  lasted,  was  sold  for  ^^300.  In  the 
hands  of  a  skilful  operator,  whose  wages  are 
as  high  as  50s.  per  week,  this  machine  pleats- 
in  the  upper,  and  tacks  it  to  the  inner  sole, 
using  pincers  having  a  straight  or  oblique 
pull,  according  to  the  will  of  the  operator 
In  the  case  of  "  hand  method"  goods,  after 
lasting  as  described  above,  the  lasting  tacks 
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are  withdrawn  wlieii  tlic  upper  is  secured  to 
the  "li[3"  of  tile  inner  sule  by  a  cord. 

Tlie  welts  are  sewn  in  by  a  macliine  ha\ing 
a  cur\-ed  needle,  and  which  feeds  the  welt 
from  a  roll,  like  tape.  This  welt  is  afterwards 
beaten  to  make  it  stand  out  squarel)-.  The 
.surplus  upper  leather  is  trimmed  with  a 
knife.  The  space  between  the  upper  leather 
which  lies  on  the  bottoni  of  the  last  is  filled 
in  evenly.  The  filler  may  be  cork,  felt,  or 
scraps  of  leather  cemented  in.  The  outer 
sole,  channelled  and  moulded  to  the  shape 
of  the  bottom  of  the  last,  is  now  cemented 
on.  Fair  stitching  then  follows.  The  channel 
is  rubbed  down  and  the  bottoms 
are  levelled  under  pressure  in  a 
machine  carrying  rollers  con- 
forming to  the  shape  of  the  sole. 
The  o])erations  of  lasting,  sewing, 
stitching,  and  "rounding"  are 
performed  whilst  the  sole  leather 
is  in  a  mellow,  damp  condition, 
and  in  welted  work  the  last  re- 
mains in  the  boot  until  it  is 
"finished,"  which  process  takes 
place  soon  after  the  boots  are 
dry  enough  to  allow  the  sand- 
paper—  mounted  on  a  roll — 
which  scours  the  bottom  to  do 
its  work  effecti\-elv.  The  boots 
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leave  the  "  lasting  department  "  on  skeleton 
racks,  which  run  on  castors,  and  are  just  a 
little  wider  than  the  length  of  the  sole.  'I'iiey 
carr)-  three  or  four  tiers  of  boots. 

In  the  shoe  -  finishing  department,  the 
machinery  would  seem  to  have  originated  in 
llu:  brass-finishing  shop;  the  cutters  which 
pare  the  heel  and  sole  edges  before  the 
boUoms  ,u'e  scoureti,  the  polishing  mops, 
pads,  and  Inrushes,  all  lia\ing  had  their 
counterpart  in  Birmingham  }'ears  ago. 
lC\-er}'thing  here  revolves  at  a  high  rate 
of  speed  —2,000  to  3,000  resolutions  per 
minute  ;  and  the  dust  and  parings  u  hich  lly 
rapidly  from  the  boots  as  they  are  trimmed 
or  scoured,  are  removed  by  fans  in  [lipes 
attached  to  each  individual  machine,  and 
ha\ing  connection  with  other  pipes  ler.ding 
to  the  outside  of  the  building.  Heels  and 
edges  are  set,  after  being  coloured,  with  a 
hot  iron  and  wax.  The  bottoms  are,  in  a 
large  number  of  cases,  literally  painted  with 
a  brush  and  "slosh";  the  "  dam]ied  down" 
process  of  the  old  shoemaker  is  still  re- 
tained, but  it  is  more  costh'.  The  g<jods 
remoxed  to  the  stock-room  ha\c  all  dis- 
figuring marks  removerl  tVom  them  by  girls, 
and,  if  of  a  high-class  character,  are  "treed 
and  ironed."  They  are  then  "sized"  (polished) 
and  boxed,  or,  if  of  ;i  commoner  quality,  are 
tied  in  pairs  by  the  machine  shown  in  the  illus- 
tration. The  hot  irons  of  the  "  edge-setter " 
have  the  backwartl  and  forward  sweep  of  the 
human  arm,  long  experience  ha\ing  shown 
this  to  be  the  onl\-  satisfactory  mmement. 
This  motion  causes  great  vibration,  making 
it  one  of  the  most  trying  of  machines. 

M.\KTI\    W.    WkliillT. 
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THE    ABERDEEN    GRANITE    INDUSTRY. 


ALTHOUGH  Aberdeen  is  universal!)- 
jTx.  known  as  the  Granite  Cit}',  compara- 
tixely  little  is  heard  of  hcjw  the  t^lis- 
tening  masses  of  stone  are  torn  from  their 
beds  in  the  bowels  of  the  earth,  and  cut 
and   hewn   into   mairnificent  monuments  and 
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graceful  colonnades  or  cornices  for  tlie  em- 
bellishment I  if  our  public  buildings.  One 
can  readil\-  understand  how  a  tolerably  soft 
material  like  sandstone  is  wrought  into 
delicate  tracery  fur  the  beautifying  of  a 
cathedral  window,  but  it  seems  difficult  to 
realise  th;:t  a  material  so  hard  as  granite 
can  be  cut  into  sections  like  a  Dutch  cheese, 
and  carved  into  a  Corinthian  column,  a 
delicately  draped  figure,  or  a  garland  of 
flowers.     Ne\-ertheless,    this    is    done.      It    is 


true  the  labour  involved  in  carving  a  block 
of  granite  is  much  greater  than  that  required 
for  working  freestone,  but  the  result  is  a 
hundred  times  more  lasting.  Ruskin,  wield- 
ing a  master  pen,  wrote  of  the  man}'-tinted 
"  stones  of  Venice,"  glowing  beneath  an 
azure  sky,  but  deplored  the  many 
signs  of  decay  which  marred  their 
beauty.  The  stimes  of  Aberdeen 
ha\e  not  the  transitory  brilliance 
I  if  hue  admired  b}^  Ruskin,  but, 
(in  the  other  hand,  they  are  as 
im|3erishable  as  those  of  ancient 
Egypt,  and  will  doubtless  remain  un- 
touched b}'  time  when  the  glories  of 
the  "  Queen  of  the  Adriatic  "  ha\e 
crumbled  into  dust.  The  granite 
spires  and  towers  of  Aberdeen, 
gleaming  in  the  summer  sunshine, 
have  earned  for  it  the  title  of  the 
"  Siher  Cit}'  b_\'  the  Sea." 

\^'ithin  recent  years  an  enormous 
de\elopment  has  taken  place  in  the 
Aberdeen  granite  industry,  owing 
principall}-  to  the  introduction  of 
im[)ro\ed  means  for  cjuarrying  and 
Wdrking  the  material.  Machinery 
fur  cutting  granite  has  undergone 
a  complete  revolution,  and  no 
architectural  or  nn  inumental  detail 
is  considered  too  elaborate  for  re- 
pn.iduction  in  this  material.  To 
those  unconnected  \\\X\\  the  industr\' 
there  are,  broadl}'  speaking,  only 
two  distinct  varieties  of  granite, 
grc}'  and  red,  but  in  reality,  of  each 
of  these  there  is  a  multitude  of  tints 
and  sizes  of  grain,  according  to  the  quarry, 
or  particular  part  of  a  quarr}-,  from  which 
the  stone  is  obtained.  The  gre}'s  \ar\-  from 
a  deep  blue  to  a  silvery  tint,  and  the  reds 
from  a  rich  carmine  to  a  salmon  pink.  Of 
the  original  formation  of  granite  the  most 
generally  accepted  theory  is  that  the  rock, 
with  its  constituents  of  felspar,  quartz,  and 
mica  was  hea\-ed  up  through  the  earth  from 
a  great  depth,  molten  and  impregnated  with 
vapour,   and  the  cooling  process  being   slow 
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S^avc  time  for  its  vai'inus  ])arls  in  rcsoK'c 
themseKcs  into  liic  distinct  grains  whicli 
make  the  stone  so  beautiful.  In  .Aberdeen- 
shire tlie  ])rincipal  Lj'rey  i.;ranitc  <|uarrics  arc 
Rubislaw,  on  th,.-  nutskirts  (i|  the  cilw  and 
of  which  most  ot'  it  is  built  ;  i\.cunia_\-,  wliicii 
furnishes  excellent  material  for  fmely-dresscd 
work  and  statuary;  and  Dyce,  Dancini;' 
Cairns,  and  I'ersley,  all  in  the  \icinit\'  of 
the  citw  (.)f  the  familiar  I'eil  \aiiely  the 
principal  ijuarries  are  at  I'eterhead.  while  a 
darker  shade  comes  from  the  Hill  o'  hare 
on  Deeside,  and  Corrennie  on  Donside,  the 
latter  being  u  pretty  shade  of  pink  wl'.cn 
left  unpolished. 

The  granite  industr}-  of  Aberdeenshire 
emplo_\'s  altogether  about  9,000  men,  includ- 
ing tjuarriers,  paving-stone  makers,  builders, 
monumental  sculptors  and  })olishers  ;  and 
those  dependent  upon  it  nia_\'  be  estimated  at 
about  45,000.  The  manufacture  of  "  pa\ing 
.setts"  is  an  important  and  rapidl\-  growing 
branch  of  the  trade.  In  Aberdeen  alone  there 
are  o\'er  eight}'  granite  cutting  yards.  Let 
us  take  a  brief  survey  of  the  stages  through 


almost  a  da}''s  work  fir  three  men.  The 
larger  blocks  of  stone  arc  raised  from  the 
"floor"  of  the  cjuarry  to  the  surface  by  jjouer- 
ful  steam  cranes,  while  the  smaller  stones 
and  waste  ai'c  con\e_\x'd  to  the  top  In'  an 
ingenious  contrivance  known  as  a  "  blon- 
din."  .V  blondin  is  an  aerial  railwa_\',  tlie 
name,  no  doubt,  being  borrowed  from  the 
daring  rope-walker  who  crossed  over  Niagara 
l'"alls.  Traction  engines  arc  frequently  u.sed 
liir  the  ti'ansport  of  building  material  IVom 
the  quarries,  but  for  the  removal  of  large 
blocks  for  irioniunental  ]iurposes,  teams  of 
hor.ses  are  usually  employed.  On  arri\al 
at  the  stone-cutting  \'artl  the  great  block  of 
granite  is  deposited  in  a  con\enient  [jart  of 
the  dressing  shed,  or  placed  ready  for  remo\al 
to  the  saw. 

Niiw,  it  may  be  found  necessar\'  ti>  cut 
a  six  or  .se\en  ton  block  of  granite  into 
se\"eral  slices  or  sections,  to  be  used  as  bases 
or  steps  fir  a  large  pedestal,  or  jjcrhajis  as 
a  recimibent  monumental  slab.  If  this  be 
the  object  in  \  iew,  the  stone  i-.  lifted  on  to 
a  boL;e\',  which   is   run   on   I'ails  ris/ht  under- 


which  a  block  of  granite  passes  from  the  time  neath  the  saw.  The  saw  is  a  sheet  of  steel 
it  leaves  the  quarr_\'  till  it  is  despatched  from  from  six  inciies  to  nine  inches  wide,  abrut 
the  mason's  shed  in  a  finished  state.  a  quarter  of  an   inch   thick,  and   a   few   feet 

Although  good  rock  is  sometimes  found  longer  than  the  stone  required  to  be  sawn, 
quite  close  to  the  surface  of  the 
ground,  the  bestqualit)'  of  granite 
is,  as  a  rule,  at  a  fair  depth.  In 
appearance  a  large  granite  quarry- 
is  not  unlike  the  crater  of  an 
extinct  volcano,  except  for  the 
busy  scene  within,  the  men 
looking  like  pigmies  on  a  vast 
"floor,"  perhaps  two  himdred  feet 
beneath  the  ground  level.  Boul- 
ders of  fantastic  shapes  lie 
scattered  about,  one  huge  mass 
of  detached  rock,  many  tons  in 
weight,  giving  evidence  of  a  suc- 
cessful blast.  Square  blocks  of 
stone  of  the  sizes  required  by 
the  builder  or  monumental  sculp- 
tor, are  detached  from  the  mass 
by  means  cif  drilling  a  series  of 
holes  intii  which  steel  wedges  are 
driven  and  the  stone  split  up, 
A  steam  drill  will  sink  into  the 
rock  fully  five  feet  in  half  an 
hour,  a  process  which  was  formerly 
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This  hui;e  blade  is  susjicncled  above  the 
stone  with  its  edge  parallel  to  it,  and  being 
swung  with  a  pendulum-like  motion  b_\- 
powerful  machiner}-,  the  saw  slowl_\-  but 
surely  cuts  its  way  into  the  granite.  Unlike 
an  ordinary  saw,  howe\er,  the  granite  saw 
has  no  teeth,  and  ha\  ing  an  edge  a  quarter 
of  an  inch  thick,  the  question  will  at  once 
arise,  how  can  a  blunt  instrument  of  this 
description  cut  through  several  feet  of  one 
of  the  hardest  stones  in  existence?  Well, 
the  saw  might  swing  to  and  fro  for  years, 
^\-ith  no  appi'eciable  effect,  if  it  were  not 
for  the  ap[)licatioii  of  an  abrasixe  in  the 
shape  of  grit  or  grains  of  chilled  metal^ 
exactly  like  bird-shot,  upon  which  the  edge 
of  the  saw  works.  Water  being,  of  course, 
applied  to  prevent  heating,  a  mixture  of 
shot  and  powdered  stone  is  formed,  consti- 
tuting a  kind  of  sludge  which  is  constantly 
ladled  into  the  saw-cut  by  the  man  in 
attendance.  The  process  of  slicing  up  a 
large  block  of  granite  is  necessarily  a 
gradual  one,  a  depth  of  2^2  inches  per  hour 
being  considered  good  work.  This  means 
that  to  saw  through  a  block  five  feet  in 
depth  Hiiukl  take  twenty-four  hours,  or 
nearl_\-  three  W(jrking  da_\'s.  Nevertheless, 
the  use  of  the  granite  saw  sa\es  an  immense 
amount  of  manual  labour,  and  if  the  opera- 
tion is  carefully  carried  out,  the  sawn  surface 
scarcely  requires  to  be  touched  b\-  the 
dressing  hammer,  and  is  ready  for  the 
carving   shed   or  the  polishing  mill. 

When  placed  on  the  polishing  carriage, 
as  the  machine  is  called,  the  gnmite  passes 
thriiugh  three  distinct  stages  before  acquiring 
the  beautiful  gloss  so  much  admired.  The 
first  medium  used  is  the  shot  already 
referred  to,  but  of  a  finer  grain  than  that 
used  for  sawing.  The  shot  is  rubbed  over 
the  surface  of  the  stone  with  revolving 
metal  rings,  until  smoothness  is  obtained. 
Emer}-  powder  is  then  applied,  which  pro- 
duces a  dull  polish.  Last  of  all  putty 
powder  is  rubbed  on  \\ith  fJt  attached  to 
the  revolving  ring.s,  and  the  polishing  process 
is  complete.  A  bed  of  granite  23  feet  in 
length  will  be  ]3olished  in  two  days  To 
polish  mouldings,  iron  plates  are  made  to 
fit  the  curves  of  the  stone,  and  the  process 
is  carried  out  with  the  mediums  described, 
but  applied  to  the  mouldings  b)-  a  machine 


called  a  penduhun,  the  action  of  which  is 
explained  b_\'  its  name.  Columns  and  urns 
are  made  to  revolve  on  lathes,  and  the 
grittv  substances  being  applied  with  the 
irons  and  felt,  they,  as  it  were,  -i^elish  them- 
selves. When  it  is  necessary  to  polish  work 
carved  in  relief,  r.s  is  almost  invariably  the 
case  with  orders  recei\'ed  from  French 
architects,  men  known  as  hand-rubbers  are 
employed.  The  hand-rubbing  process  is,  of 
course,  much  slower  than  polishing  by 
machiner)',  but  the  same  methods  are  used. 
The  carxing  of  Aberdeen  granite  was 
revolutionised  a  few  years  ago  by  the  intro- 
duction of  the  pneumatic  tool.  The  pneu- 
matic tool  had  been  in  use  for  a  c<jnsiderable 
time  in  England  for  caulking  purposes,  but 
the  people  of  the  United  States  were  the 
first  to  ap]3ly  it  to  granite,  the  pioneers  of 
this  idea  being,  it  is  asserted,  Scottish- 
Americans.  Broadly  speaking,  a  pneumatic 
tool  is  a  small  cylinder  within  which  a 
piston  is  driven  b_\-  compressed  air.  The 
motion  of  the  piston  being  communicated 
to  an  ordinary  car\ing  chisel,  that  tool  when 
in  use  comes  in  contact  with  the  stone  at 
the  rate  of  from  1,500  to  2,000  strokes  per 
minute,  \ery  man_\-  mcjre  times,  it  will  be 
admitted,  than  a  workman  could  accomplish 
with  an  ordinary  hammer.  The  air  is 
generated  by  a  steam  compressor,  and 
con\eyed  b\-  metal  pipes  to  the  carving 
sheds.  These  pipes  arc  tapped  at  intervals, 
and  the  air  carried  b_\-  indiarubber  tubes  to 
the  tools  held  in  the  hands  of  the  workmen. 
When  directed  b}-  a  skilful  handicraftsman 
the  pneumatic  tool  will  accomplish  work  of 
the  most  minute  and  elaborate  description. 
When  applied  to  the  stone  it  rapidl}-  "eats" 
awa_\-  the  superfluous  material,  and  flowers, 
fruit,  heraldic  shields,  regimental  crests,  and 
designs  of  a  like  nature,  are  quickly  repro- 
duced on  the  hard  granite,  with  as  much 
fidelity  of  detail  as  could  be  accomplished 
in  Sicilian  marble.  For  statuary  the  pneu- 
matic chisel  is  equally  useful,  and  it  is 
also  extensively  applied  in  the  cutting  of 
inscriptions.  There  are  pneumatic  surfacing 
machines  for  dressing  large  stones,  but  only 
a  few  are  as  \'et  in  use  in  Aberdeen.  The 
axe  and  the  bush-hammer  are  the  tools 
most  extensi\ely  in  use  for  fine  dressing. 
When     the    dressintr     of    a    stone    is    done 
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entirely  b}'  hand  a  con.siderable  amount  of 
labour  i.s  ncce.ssarih'  expended  before  the 
roughness  of  the  quarr\'  gives  place  to  the 
smooth  surfaces  and  the  sharp  and  true 
edges  required   b}-   finished   work. 

In  order  to  make  this  article  complete  it 
is  necessar}'  to  say  a  word  about  the  turning 
of  the  large  granite  columns  which  are  a 
feature  of  so  many  of  our  public  buildings. 
A  square  stone  of  the  necessary  dimensions 
is  procured  from  the  quarry  as  already 
described,  and  in  the  stone-cutting  yard  this 
is  roughly  hewn  into  a  c_\-lindrical  form.  It 
is  then  ready  for  turning.  The  lathe  is  a 
powerful  one,  as  columns  about  sixteen  feet 
in  length  and  about  three  feet  in  diameter 
are  b}'  no  means  uncommon.  \^'hen  the 
c\-linder  of  stone  begins  to  revoh'e  on  its 
axis,  a  series  of  circular  steel  cutters  come 
into  action,  and,  striking  the  rounded  surface 
obliquely,  the  graceful  contour  of  the  classic 
column  is  lapidly  evolved,  and  a  surface  is 
obtained  which  is  ready  for  polishing. 

Aberdeen  granite  work  is  exported  to 
almost  every  part  of  the  globe,  although 
within  the  last  twenty  }-ears  or  so  the  almost 
prohibitive  tariff  imposed  by  the  United 
-States  government  has  considerabh'  dimin- 
ished the  trade  with  that  country.  On  the 
other  hand,  however,  there  is  a  rapidl_\' 
increasing    business     being    done    with     the 


Australasian  colonies,  and  also  with  South 
Africa,  and  there  is  every  reason  to  expect 
that  in  the  latter  country  there  will  be  a 
still  greater  increase  of  trade. 

One  feature  of  somewhat  melancholy 
interest,  in  connection  with  the  Aberdeen 
granite  industr}-,  is  the  large  number  of 
military  monuments  which  ha\"e  been  des- 
patched to  South  Africa,  amongst  them 
being  those  placed  o\er  the  graves  of  Prince 
Christian  Victor,  General  Woodgate,  and 
gallant  Dick  -  Cunyngham.  The  Prince 
Christian  Victor  memorial  is  a  simple  cross 
of  Celtic  design,  cut  from  a  block  of  granite 
quarried  in  the  neighbourhood  of  Balmoral 
Castle.  One  of  the  last  orders  given  by  the 
late  Queen  Victoria  was  for  a  car\'ed  Celtic 
cross  of  the  same  stone,  which  has  been 
erected  at  Balmoral  in  memor_\-  of  her  second 
son,  the  Duke  of  COburg,  and  there  also,  set 
up  b}-  the  tenantry  on  the  Balmoral  estate, 
is  a  massive  monolith  of  Crathie  granite  in 
memory  of  the  late  Queen  herself 

In  addition  to  the  trade  in  the  British 
colonies,  there  has  been  a  steadih-  increasing 
demand  on  the  Continent  for  polished  Aber- 
deen granite  :  France,  perhaps,  being  the 
best  customer.  I'rench  architects  seem  to 
prefer  the  red  granites,  and  some  magnifi- 
cent sarcophagi  in  this  material  lia\'e  been 
despatched.      An    interesting    example    of    a 
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Frcncii  ninniimci"!t  is  that  tn  Charles  (iarnicr, 
the  famous  archilccl  cf  the  Paris  Opci'a 
House.  Tile  whole  of  the  granite  work  of 
this  memorial  was  executed  in  the  \'arcl  of 
Messrs.  .\k'x.  Alacdonalil  and  C'(im])aii\', 
Limited,  the  ])i(.)neers  of  polished  Aberdeen 
j^ranite.  It  is  scarcely  necessary  to  speak 
of  the  home  trade.  h'.\eryone  in  this  coimtr\- 
has  seen  some  bank,  assurance  oHiee,  or  other 
public  buildiuL^  embellished  with  the  product 
of  the  L;"ranite  city,  its  shining;  surface  defying;" 
the  i^rime  and  smol<e  of  a  London  atmo- 
sphere. \\  idiiii  the  last  ten  \'ears  or  more, 
such  has  been  the  demand  for  architectural 
L;ranite  wdrk,  that  the  .Aberfleenshire  (.|uarries, 
extensive  as  the_\-  are,  ha\e  not  been  al)le 
to  I'urnish  a  sufficient  sLi])pl\-,  and  althoUL;h 
it  ma_\-  appear  \ery  like  the  [)ro\ei-l)ial 
carrying  of  coals  to  Newcastle,  it  is  ne\er- 
theless  a  fact  that  large  (|uantities  of  f  ireign 
granite  are  imported  into  Aberdeen,  in  the 
rijugh  state,  principall}'  from  Rll^sia,  Norway, 
and  Sweden.  None  of  the  foreign  material, 
howe\'er,  can  compare  with  the  home  article. 


As  the  de|:)osits  of  nati\e  rock  arc  practicallx- 
inexhaustible,  and  the  development  of  the 
quarrying  industr)-  is  going  steadil)'  on,  it 
is  confidently  antici])atcd  that  in  a  few 
years  there  will  be  a  large  enough  out];)ut 
of  .\berdeen  granite  to  meet   .all   demands. 

.\p.art  from  architectural  and  monumental 
woi-k,  .Xberdeen  granite  is  ra])idly  asseiling 
its  superiority  as  a  bridge-building  material 
— the  widening  of  London  Bridge  being  one 
of  the  latest  examples  of  its  adoption  for 
this  purpose.  In  conclusion,  one  last  word 
may  lie  said  in  I'egard  to  the  artistic 
|)ossibilities  of  granite  work.  l'"or  several 
years  a  granite-cutting  class  has  been  con- 
ducted in  connection  with  the  Aberdeen 
.Si  hool  of  .Art,  the  students  being  taught 
to  model  tlu'ir  desigTi  in  clay  before  repro- 
ducing it  in  the  more  permanent  material. 
The  object  of  this  class  is  to  still  further 
improve  the  quality  of  the  work  done  in  the 
stone-cutting  yards,  1)\-  inculcating  a  taste 
for  art  in  the  minds  of  the  \-ounger  genera- 
tion  of  workers   in    granite. 

ViCTUR    iMlTCHKLL. 
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HE  Sea  Fisheries  of  Great  Britain  have 
a  just  claim  to  rank  with  the  oldest 
industries  of  the  country,  having 
been  followed  with  increasing  vigour  and 
profit  for  se\eral  centuries  past.  The  stor_\- 
of  their  growth  is  intimately  associated 
with  the  history  and  expansion  of  our 
Empire,  for  b\-  training  and  accustoming 
large  bodies  of  men  to  a  sea  life  the  fish- 
eries have  played  no  mean  part  in  building 
up  and  consolidating  the  \ast  dommions 
we  have  acquired  as  a  direct  result  ot  cui 
supr&macy  of  the  seas. 

Since  the  da_\-s  when  ships  were  first 
recognised  as  important  factors  in  the  defence 
of  our  shores,  and  were  equipped  and 
manned  by  pri\atc  enterprise  to  strengthen 
the   royal    ships   of   the    na\-}-    and    a.ssist    in 
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repelling  the  king's  enemies  ;  to  the  time 
when,  under  Nelson,  the  nation  possessed 
a  formidable  na\y  and  obtained  a  complete 
and  final  master}^  of  the  seas  b\-  defeating 
all  ri\als,  the  fisheries  have  taken  an  impor- 
tant part  in  providing  some  of  the  best 
fighting  material  the  world  has  e\'er  seen. 
It  was  chiefl\-  from  our  fishing  villages  and 
seaport  towns  that  the  men  who  were  the 
backbone  and  leaven  of  the  ver_\'  nondescript 
crews  who  manned  (jur  wooden  walls  were 
ciiawn 

Nor  are  the  fisheries  fulfilling  a  less 
important  part  to-da_\-.  Thousands  of  the 
fine  class  of  men  composing  them  are 
enrolled  in  our  Na\al  Reserve,  and  should 
at  any  future  time  or.r  shores  be  threatened 
by  a  powerful  foe,  there  is  e\er\'  reason  to 
expect  the  fishermen's  response 
to  their  country's  call  will  be 
as  prompt  as  that  of  other 
classes  of  the  communit}-. 

It  is  computed  that  some 
87,000  men  and  bo_\-s  are  con- 
stantl}-  engaged  in  the  fishing 
industrv  afloat,  while  a  further 
8,000  occasionally  take  part  in 
it.  Being  constantly  exposed 
to  danger,  the  fisherman  learn.s 
to  remain  cool  in  circumstances 
of  peril,  to  use  his  judgment, 
to  develop  powers  of  endurance 
and  resource;  and  also  acc^uire-i 
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the  facult\-  nf  (Idjul;'  the  n;^ht  tliint;  at  llu- 
ri_L;lit  innmcnt — tiualilics  which  l;ii  to  make 
up  the  liighest  fonn  nf  seainaiishi|),  and 
which,  as  seen  in  nur  hanil\ man,  ci Jinni.md 
at  the  same  time  ouv  winder  and  admiration, 
'riie  immense  benetit  the  natinn  derives  frnm 
the  possession  c)f  this  important  industry, 
looked  at  hnni  the  national  point  of  \iew,  is 
the  result  nfMur  beinp;  surrounded  by  shallow- 
seas,        riie    Xnrth    Sea,    frnm     which     more 


praclicall}'    anywhere    he    wishes    witliin    the 
limits  of  the  North  Sea. 

The  fishiny;  industr\'  is  divided  into  two 
distinct  branches,  beiny  known  as  trawling 
and  drift-net  fishini;'.  The  first  method  of 
fishiuLf  is  the  more  important,  and  is,  attain, 
divided  into  twn  branches  —  fieeters  and 
single-boaters.  .As  the  name  inii)lies,  the 
firmer  work  toLjether  in  fleets,  under  tlie 
ccintrol   of  fishermen    selected   on   account   of 


K.Ml'l  Vl.NG   THE    NKT. 


than  f)ur-fifths  of  our  fish  comes,  is  nowhere 
so  deep  but  that  the  cross  on  St.  Paul's 
Cathedral  would  be  exposed — if  it  were 
possible  to  transport  that  handsome  struc- 
ture and  drop  it  down  in  the  German 
Ocean — while  in  other  spots  fretjucnted  by 
the  fishermen,  a  g(.)odly  portion  of  the  dome 
would  also  appear  above  the  waves,  and  in 
certain  places  on  the  Dogger  Bank  the 
west  door  would  scarcely  be  covered.  If 
it  were  otherwise,  the  trawl  fisherman's 
attention  would  perforce  be  confined  entirely 
to  the  coast  limits,  instead  of  his  being 
able,   as  is    the  case,  to   let   down    his  trawl 


their  great  experience,  and  called  admirals. 
These  men  direct  the  movements  of  the 
fleets  and  choose  the  ground  to  be  fished 
over,  issuing  their  orders  in  the  daytime  Ijy 
flags  and  at  night  bv  rockets. 

The  single  -  boaters,  on  the  other  hand, 
possess  a  roving  commission  and  are  free 
to  select  their  own  fishing  grounds,  and  so 
long  as  the}'  justify  this  freedom  of  action 
hy  results  are  not  interfered  with  b_v  their 
em]:)lo)ers.  The  men  commanding  such 
vessels  resort  to  all  sorts  of  methods  to 
conceal  the  grounds  they  have  been  working 
in   the  event  of  one  of  them    meeting  with 


66 


BRITAIN    AT    WORK. 


A    CATCH. 


exceptional  luck.  Should,  .sa\-,  the  steam 
trawler  Amelia  arrive  at  Grimsbj'  with  a 
good  catch,  next  time  .she  leaves  port  she 
is  certain  to  be  shadowed  b\'  a  dozen  other 
vessels  intent  upon  gaining  her  secret.  This 
the  Aiuclids  skipper  will  do  his  best  to 
guard,  and  will,  perhaps,  steam  away 
in  a  totall)-  different  direction  to  the 
region  of  the  North  Sea  he  is  actually 
bound  for.  Then,  when  night  comes  on, 
he  will  choCse  a  favourable  opportunity 
to  cover  his  lights,  and  by  steaming 
back  on  his  own  tracks  endeavour  to 
shake  his  pursuers  off.  If  successful  his 
secret  may  remain  secure  for  another 
trip,  but,  sooner  or  later,  it  is  certain  to 
be  discovered,  and  he  will  then  find 
himself  in  company  with  twentv  other 
vessels,  all  intent,  like  hungry  \ultures, 
in  securing  a  share  of  the  spoil. 

The  fleets  of  trawlers  are  entirely  en- 
gaged in  supplving  the  London  market, 
and  for  this  purpose  a  regular  ser\ice 
of  carriers,  whose  duty  it  is  to  run  out 
to  the  fleets  and  collect  the  fish  caught 
by  the  ves.sels  composing  them,  has  been 
organised.  In  con.sequence  the  grounds 
o\-er  which  such  fleets  can  fish  are  re- 
stricted, being  governed  b_\'  the  distance 
the  carrier  is  capable  of  steaming  in  a 
given  time  to  catch  the  Billing.sgate 
Market.  On  the  other  hand  the  single- 
boater,  with    her    ice-lockers  well    filled, 


goes  as  far  north  as   Iceland, 
and  works  wherever  the  depth 
of    water    and    the    nature   ol 
the    bottom    permit    of    suc- 
cessful   trawling  being    done. 
The    takes    of    fish    on    the 
Iceland    grounds    are    some- 
times   enormous.     The    illus- 
tration   on    page    68    gi\es   a 
good    idea    of   the    immense 
catches  made;  the  fish  shown  in  the 
net  representing  onl)-  a  fourth  of  the 
total    haul,   which   was   so  great   that 
it    had    to    be    taken    on    board    in 
instalments.     This  splendid  catch   of 
fish  was  made  b}'  a  steamer  after  towing  her 
trawl  net  for  four  hours  only,  and  consisted 
of  two   hundred   trunks  of   fish   weighing  in 
the  aggregate  upwards  of  seven  tons. 

The  li\es  of  the  men  emplo_\-ecl  in  botii 
these  branches  of  trawling  are  ones  of 
incessant  toil,  the  net  being  hauled  and 
lowered  at  stated  intervals,  night  and  da\-  ; 
but  of  the  two,  fleeting  is  the  least  popular, 
as    the    \o_\'ages,    lasting    t\\'ice    as    long    as 
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tho.'^c  of  the  sinL;k"-l)i>alcrs,  entail  longer 
absences  (vmn  hnnu-.  Tlic  crews  ha\e  also 
to  face  the  risks  incurred  in  fcrryini;  fish 
from  their  own  \cssels  to  the  carriers,  a 
proceedini;',  in  bad  weather,  accompanied  by 
a  considerable  element  of  risk,  a  daiiLjer 
the    crews    of   sin_L;;le-boaters    are    not    called 

manv    lives    have 


upon    to    face.       A    great 


clo(|uently  tesli'R'd  to  by  the  I'oll  call  issued 
b\'  the  ]5oar(l  of  Trade,  which  records  the 
fact  that  durin>4  the  last  ten  years  1,790  men 
have  been  lost  throiii(h  their  \essels  founder- 
ini;  or  beiuL;'  missing',  while  the  individual 
losses  account  f(jr  a  further  796.  The 
greatest  loss  of  life  of  recent  years  was  in 
the  great  gale  of  l-'ebniary.  1X9.],  when  200 
men  perished  in  a  single  night,  the  majority 
being  lost  through  their  vessels  foumiering 
with   all  hands. 

It  is  amongst  the  fleets  of  steam  trawlers 
that  the  hospital  x'essels  of  the  Royal 
.National  Mission  to  Deep  Sea  I'"ishcrmen 
have  worked  with  so  much  success,  sharing 
alike  the  danger  and  disappointment  of  the 
smacksman's  life.  These  vessels  are  admir- 
ably equipped,  and  jjossess  small  hospitals 
capable  of  accommodating  six  to  eight 
iiatients    neerliiiL;     nursiiiL;     as    the    result    of 
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been  lost  in  this  way  or  from 
small  boats  during  the  last  few- 
years.  In  the  clavs  of  sailing 
smacks  the  voyage  sometimes 
e.xtended  to  ten  or  twelve  weeks, 
the  minimum  being  eight  weeks, 
but  since  the  advent  of  the 
steam  trawlers  the  length  of  the 
voyages  has  been  go\ernecl  by 
the  state  of  the  coal  bunkers. 

As  some  idea  of  the  extent 
of  the  trawling  industry,  it  may 
be  interesting  to  state  that  the 
two  premier  fishing  ports  f.)f 
Grimsb)'  and  Hull  have  a  capital  of  at  least 
four  and  a  cjuarter  millions  invested  in  steam 
trawlers,  while  the  total  \alue  of  the  fish 
landed  in  the  United  Kingdom  in  one  v'ear 
(190OJ,  taken  at  the  average  price  of  |i^d. 
a  pound,  was  i^9,688,cxx).  .Such  a  food 
.supply,  close  at  hand,  to  a  countrv  largelv 
dependent  on  outside  sources  for  the  means 
of  existence  cannot  be  over-estimated.  An 
average  year's  catch  would  thus,  by  a  com- 
parison of  weight,  be  equal  to  a  Hock  of 
10,263,220  sheep  and    1,047,267  cattle. 

The    risks   of   the    fisherman's    calling    are 
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accident  or  illness,  and  are  so  up-to-date  as 
regards  their  surgical  equipment  as  to  possess 
the  RiHitgen  Ray  apparatus.  The  Society's 
fleet  of  vessels  all  bear  the  wurds  "  Ileal  the 
.Sick"  on  their  jiort  bow.  and  "  Preach  the 
W'cjrd  "  on  their  si.irboaicl  one.  and  these 
few  simple  words  eloquently  express  their 
mission.  The  surgeon,  who  combines  the 
dual  office  of  doctor  and  missioner,  can 
generally  count  upon  having  a  bu.s_\'  time 
each  morning  attending  to  his  patients,  one 
of  the  inost  plentiful  causes  for  his  skill 
being    iJoisoned    fingers  and    hanfls  resulting 
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from    pricks    from     fish    bones    duriny;     the 
process  of  cleaning. 

A  good  story  is  told  of  a  West  of  England 
clergyman  who  once  got  himself  into  an 
awkward  fix.  He  was  addressing  a  congre- 
gation at  a  fishermen's  meeting,  and  with 
the  object  of  adapting  his  remarks  to  his 
hearers  used  \arinus  nautical  similes.  He 
spoke  of  the  n(.)ble  figure  of  the  captain 
navigating  his  ship  through  narrow,  winding 
channels,  abounding  in  rocks  and  strong 
currents,    and    described    in    detail    the  dififi- 
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culties  of  the  vo\-age,  with  all  the  eloquence 
he  could  muster,  e\en  repeating  some  of  the 
imaginary  captain's  orders,  and  thus  working 
his  audience  up  to  a  fine  suspense.  At  last 
the  vessel  was  in  the  most  imminent  peril, 
with  rocks  and  breakers  ahead.  And  now 
"What  shall  we  do?  What  shall  we  do?" 
he  called  out :  and  a  \-oice  fmm  the  congre- 
gation replied,  "  Bless  your  .soul,  gux'nor, 
that  captain  of  _\'ourn  can't  do  nothin',  for 
he's  sailing  his  ship  starn  foremost."  From 
all  of  which  it  is  evident  that  it  is  well  for 
landsmen  to  resist  the  temptation  to  embark 
upon  nautical  meta]ihor  and  from  attempting 
to  sail  imaginary  ships  in  the  presence  of 
experts. 

The  monotony  of  the  fisherman's  existence 
is  indescribable,  being  only  broken  by  the 
unending  task  of  hauling  and   lowering  the 


trawl,  a  process  in  which  exery  man  naturally 
takes  the  keenest  interest,  since  he  shares 
in  the  profits  of  the  voyage.  E\-en  with 
this  semi-gambler's  spirit  of  uncertainty 
entering  int(j  his  work,  it  must  often  be 
difficult  for  a  fisherman  to  take  an}'  interest 
in  the  trawl  and  its  contents,  f.)r  in  winter 
time  the  process  of  "pawing"  in  the  net  on 
an  icy  cold  night,  which  is  done  entirel}- 
by  hand,  followed  by  a  further  spell  on 
deck  to  clean  and  pack  the  fish  away, 
entailing  perhaps  an  hour  and  a  half  of  the 
hardest  work  imaginable,  w  ith  frequent  duck- 
ings of  sea  water,  is  enough  to  damp  the 
spirit  of  the  most  buoyant  nature.  Yet, 
in  spite  of  all  the  drawbacks  and  hardships 
of  his  calling,  the  a\erage  fisherman  is 
possessed  of  a  Mark  Taple\-  fund  of  good 
spirits,  and  though  he  ma_\-  return  below 
too  dog-tired  to  remove  his  .sodden  clothing 
before  turning  into  his  bunk  again,  his  next 
summons  on  deck  will  be  met  w  ith  a  cheer_\- 
response.  The  more  successful  a  trawler  is, 
the  harder  becomes  the  work  of  her  crew. 
Probably  the  most  bitter  disappointment  a 
fisherman  is  called  upon  to  endure  is,  on 
hauling  his  net,  to  find  it  has  been  rent  to 
pieces  by  some  obstacle  on  the  bottom,  and 
that  the  fish  for  which  he  has  worked  so 
hard  have  escaped,  entailing  the  abandon- 
ment of  his  well-earned  rest  below  until  the 
damage  has   been   repaired. 

The  names  of  the  principal  fish  caught  in 
the  trawl  are  plaice,  haddock,  cod,  halibut, 
turbot,  and  .soles,  the  kind  taken  in  the 
greatest  quantity  being  the  haddock,  and  the 
next  the  plaice.  These  fish  all  frequent  the 
bottom  of  the  sea,  and  are  caught  by  the  net 
sweeping  along  and  embracing  them  within 
its  meshes. 

The  drift-net  fishermen  are  engaged  in 
the  capture  of  surface  fish,  such  as  the 
herring,  pilchard  and  mackerel,  the  method 
employed  being  in  all  cases  the  same.  The 
herring  fishery  is  b\'  far  the  most  important, 
its  yield  in  one  \-ear  amounting  to  ^'2, 177,836 
sterling.  The  fisher_\'  commences  in  Jul}- 
off  the  Orkne\'  Islands,  whither  the  Scotch 
and  English  boats  proceed  to  meet  the  shoals. 
As  the  season  acK^ances,  the  fish  work  their 
way  further  and  further  south,  until  in 
October  the_\-  arri\e  in  large  quantities  off 
Yarmouth    and    Lowestoft,    remaining    until 


70 


BRITAIN    AT    WORK 


A    GIGANTIC    CATCH    OF    hTSH  :     GCTiTXG 
THp;     STREET. 


FISH    IN 


just     beft-ire     C/iiristmas,   when     the_\'     totalh' 

disappear    until    the    I'ollowiny;    \-ear.      The 

t_\-pe    of    \essels     ens^agecl     in    the    herring 

fisheries    are    known    as     luggers,    and    are 

equipped    with    nets    capable    of    stretching 

out  nearl)-    three   miles.     The   plan   followed      chard  fisheries  produce  ;^2S,ooo  a  year,  and 

is  to  lay  these  nets  out  in  a  continuous  line      the  sprat  fisheries /.  1 8,000.    Shell  fish  account 

with   a   buoy  attached   to   one  end  of  them,      for  another  /; 437,000,   and    ma_\'   be    said    to 

while  the  other  end  is  fastened  to  the  lugger      conclude  the  list  of  important  sea  fisheries. 


of  herrings  landed  at  Yarmouth  on 
one  occasion,  taken  in  a  single  night, 
realised  £  1  So,  and  must  ha\e  contained 
somewhere  in  the  region  of  a  quarter 
(if  a  million   fish. 

.A  lugger's  nets  and  equipment  are 
worth  ^350,  and  in  the  height  of  the 
.season,  off  the  East  Anglian  Coast,  it 
is  no  exaggeration  to  say  that  between 
5,000  and  6,000  miles  of  nets  are  laid 
nut,  watched  by  18,000  to  20,000  men 
and  bci\-s.  The  number  of  herrings 
landed  in  a  recent  season  totalled  up 
to  the  enormous  number  of  2,136 
millions  ;  and  as  an  illustration  of  what 
these  figures  mean  it  ma}-  be  pcjinted 
out  tliat  such  a  catch  was  sufficient  to 
permit  exerv  man,  woman  and  child 
in  the  United  Kingdom  making  a 
breakfast  off  herring  once  a  week 
throughout  the  }-ear. 

The  annual  catch  of  mackerel  takes  place 
off  the  Scillies  and  the  South  of  Ireland,  and 
yields  a  quarter  of  a  million  sterling  to  the 
wealth  of  the  country,  while  the  Cornish  pil- 


itself  At  stated  inter\-als  a  buoy  is  attached, 
and  the  net  allowed  to  float  away  with  the 
tide.  Occasionally  such  a  number  of  herrings 
become  entangled  in  the  meshes  of  the  nets 
that  the_\-  are  carried  down  to  the  bcjttom 
bv  the  weight  of  the   fish   caught.     A   catch 


E.x 


It  is  difficult  to  state  the  number  of 
persons  directl}-  or  indirecth-  depending  upon 
the  treasures  of  the  sea  for  their  li\-elihood, 
but  enough  has  been  said  to  show  that  the)- 
form,  froni  more  than  one  point  of  \-iew-,  a 
\ery  numerous  and  important  body  of  men. 
FiiANCis  H.  Wood. 

:i'pt  zclwn  otiict  :r/.v/'  ackitou-lc(Uj_cd^  Ihf   il/iistrdi/ou.*;  iiccctnpattylii^  this  artich-  iire  from  plictoi^raplis  tiiid  or/^ttial  diut7ciiigs 
kindtv  lent  hv  the  Roval  Xation.jl  Mission  to  Deep  Sea  Fislieiineii. 
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THE    POTTERY    WORKERS. 

'^'^Ill-il  pottery  workers  of  (ircal  Britain  at  fatlivr  to  son  and   fi'om   mother  to  claiinjhtcr. 

X        present       number      70,000,     i)!"      whom  I-'ui',  it   may  Ije    noted,   in    polter\'  work  deft- 

about     25,000     are     women      and      ihildren,  ness  of   lianci   and    liyhtncss  of   toueli   afford 

When   to   these   ti,L;ures  are  adiled   the    mneh  achnirable  op[)ortunit)-  for  the  em])lo\inent  (il 

larg-er    number    ol     tiiose    enifa^ed    in    othe-r  women     and    chikhx'n.       In    many    processes 

branches    of  ceramics,    inchidinLj    retl    briciss  these  are  occupied  to  the  entire  exclusion  of 

and     tiles,    white-ghized     bricks,     fire-bricks,  men,  and  with  the  most  satisfactory  results, 

and  all  classes  of  sanitary  t^'oods,   the  extent  In  order  to  afford  some  idea  of  the  i^'eneral 

of  the  industry  will  be  more  fully  realised.  characteristics  and  condition    of   the    |)otter's 


A    liUbi     SLh.NK    IN     IHh    (iLOST    KILN     \.^KMlS,     liK'ir.WM.A    l'OT'lhK'\,    GI..\S(;0\\". 


Two-thiids  I  if  the  domestic  ware  produced  in 
this  countr_\-  is  sent  out  from  the  small  t;-roup  of 
towns  adjoining  Hanleyand  .Stoke,  and  usually 
classed  as  the  "Staffordshire  Potteries."  In 
this  district  has  been  centred  for  manv  }-ears 
the  best  e.xiJcrience  and  the  most  able  crafts- 
men of  the  trade;  .so  that,  through  the 
traditions  of  se\eral  generations,  the  manu- 
facture has  arrived  at  its  present  high 
condition  of  excellence.  As  in  the  case  of 
.some  textile  industries,  the  best  traditions 
of   the   craft    have    been  handed  down   from 


craft,  we  cannot  do  better  than  \enture   ii|)on 
a  short  \  isit  t(j  one  or  two  t\|)ical  factories. 

( )n  entering  at  the  wide  injii  gates,  we  are 
confronted  by  the  timekeeper's  office,  at  which 
e\ery  worker  registers  liis  entrance.  Small 
workshops  and  hjfty  machine-rooms  seem 
to  till  up  the  enclosure  in  apparently  irregular 
confusion.  Here  and  there  an  assistTint  is 
crossing  from  one  shop  to  another  with  some 
piece  of  ware  to  be  matched.  We  (hid  that 
on  the  ground  floor,  where  we  now  stand,  we 
are  brought  into  contact  with  three  distinct 
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branches  of  the  work  :  the  raw  material  is 
being  prepared,  the  manufactured  goods  are 
being  fired,  and  finished  ware  is  being  packed 
for  delivery. 

Here  are  huge  lorries  bringing  in  hea\\- 
loads  of  the  raw  material  to  be  prepared  and 
made  plastic  for  use.  The  white  lumps  of 
china  clay  from  Cornwall,  the  gre\-  and 
irregular  masses  of  plastic  clay  from  Dorset- 
shire, the  quartz-like  cubes  of  salmon- 
coloured  felspar  from  Sweden,  heaps  of  black 
flint  boulders  from  Dieppe,  loads  of  saggar 
marl  from  the  immediate  locality — all  these 
are  gathered  together  to  contribute  to  the 
complete  formation  of  earthenware  or  china. 

As  we  follow  the  drivers  we  find  them 
unloading  their  burdens  upon  great  heaps  of 
similar  materials,  from  which  supplies  are 
taken  as  wanted.  Here  are  great  octagon 
tanks  into  which  a  bespattered  worker  is 
shovelling  the  various  ingredients  to  be 
ground  and  agitated  in  water,  and  looking 
within  we  see  hundreds  of  gallons  of  a  kind 
of  thick  white  cream  churned  up  by  rotary 
paddles.  This,  when  consolidated,  will  form 
the  plastic  material  of  the  ware. 

This  cream\-  substance  is  pumped  into  large 
box-like  receptacles,  having  many  partitions, 
between  each  of  which  canvas  bags  are  fixed. 
These  retain  the  cla\-,  allowing  the  water  to 
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filter  through.  In  these  "filter-presses,"  as 
they  are  called,  the  clay  is  made  supple  and 
fit  for  use.  We  .see  the  men  unbolting  the 
wooden  tra\-s  which  form  the  sections  of 
these  boxes,  \\hile  others  are  removing  the 
canvas  bags  from  the  plastic  clay,  peeling 
them  off  to  be  washed  for  future  use.  The 
clay  within  is  rolled  together  like  dough,  and 
next  thrown  into  the  "  pug-mill,"  which  is 
neither  more  nor  less  than  a  huge  sausage 
machine.  From  the  lower  end  of  this  the 
consolidated  clay  exudes  in  a  long  square 
stream  read\-  to  be  formed  into  ware,  as 
we  shall  see  presenth%  on  the  upper  floors. 
We  are  tempted,  on  passing,  to  glance  into 
a  large,  beehive-looking  shed  or  building, 
\\here  the  glowing  fires  \\ithin  light  up  the 
interior.  This  is  the  "  hovel,"  and  within  the 
space  seems  to  be  filled  by  the  tall,  conical 
furnace  or  "  oven."  Here  a  fireman  appears 
to  be  recklessly  shovelling  unlimited  fuel  into 
sundr)'  openings  in  the  circular  wall  of  the 
oven.  It  is  difficult  to  realise  that  packed 
within  at  the  present  moment  are  thousands 
of  pieces  of  incandescent  ware  now  being 
embellished  and  perfected  instead  of  de- 
stro}-ed  by  their  fier}-  ordeal.  Like  some 
all-devouring  mon.ster  who.se  hunger  is  in- 
satiable, the  radiant  "  fire-hole "  greedily 
consumes  the  apparently  bountiful  supply. 
But  there  is  absolute  method  and  accuracy 
in  all  that  is  taking  place.  Not  a  trifle 
more    fuel    is    allowed    when    the    fireman's 
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experienced  e\-e  tells  him,  by  the  gluwiiii; 
heat  of  the  interior,  that  the  glaze  on  the 
surface  of  the  ware  will  have  become  fused 
and  brilliant.  OuiL'kly  he  handles  a  long 
iron  rod,  waiting  till,  with  a  hea\y  crowbai'. 
an  assistant  has  renio\cd  a  small  brick  from 
the  doorway  of  the  oven.  'I'hnnigh  this 
opening  he  inserts  the  hooked  rml,  and  deltly 
draws  f)rth  the  test  piece  all  glistening  and 
radiant.  Watching  the  texture  and  colour 
as  it  cools,  he  is  able  to  assure  himself  that 
his  judgment  has  been  correct.  The  fires  are 
allowed  to  burn  down,  the  openings  arc  closed, 
and  in  some  thirty  to  f  irt_\-  hours  the  finishctl 
ware  will  be  drawn  out  smooth  and  shining 
in  its  pe-rfect  form. 

We  now  ascend  to  the  upjier  floors,  where 
the  materials  are  converted  into  the  various 
forms  we  have  seen  below,  and  in  the 
"Thrower's  sh(.)p  "  a  new  revelation  awaits  us. 

The  thrower  whom  we  here  see  pro- 
ducing such  graceful  shapes  and  delicate 
outlines  has  but  his  hands  and  fingers  for 
tools.  With  these  al(_)ne  he  is  able  to  evoKe 
tilings  artistic  and  beautiful  from  the  sha]je- 
less  clay  which  he  hantlles.  .Silting  astraddle 
before  a  shallow  triangular  w(joden  tra\-,  lie 
takes  a  lump  of  the  plastic  material  and 
throws  it  down  upon  the  small  revohing 
table     bef')re     him,    to     which     it      adheres. 


As  it  rapidl)-  spins  round  he  wets  and  clasps 
it  between  his  two  wet  palms,  shaping  it 
quickly  into  a  cone.  Then,  jjlunging  his 
thumbs  within,  the  form  of  a  rough  vessel 
appears  as  if  l)v  magic,  before  we  are  able  to 
see  how  this  strange  evolutiou  has  taken  jilace. 
By  gentle  manipulation  of  his  fingers  he 
next  appears  to  lead  the  plastic  mass  upwards 
into  outlines  and  shapes  of  any  firm  he  wills, 
until  we  are  inclined  to  believe  that  the 
process  must  be  so    eas)'   that   we  ourselves 


'•  Pressing  shop  "  or  .shed. 

batting  out  on  a  jjlaster 
of  soft  clay,  lifts  it  into 
a  hollow  mould  made 
of  plaster,  pressing  it 
with  a  [jad  into  all 
its  outlines.  In  a  few 
hours  the  porous 
mould  which  supports 
the  clay  within  will 
absorl)  the  moisture, 
aiifl  can  be  removed, 
the  dish  or  other  ob- 
ject still  retaining  tlie 
desired  shape.  In 
this  way  all  vessels 
are  made  which  have 
not  a  circular  form, 
on,    in   what    is   known 


[ollving   room,"  we  obtain 
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of  plates  and  cu])s.  Simple  yet  ra[;itl  is  the 
process  here  carried  on.  The  clay  so  readily 
assumes  the  finished  shape  that  the  e\'e 
can  hardl)'  follow  the  action.  Some  of  the 
machines  used  work  automatically,  the  work- 
men being  only  required  to  place  the  ball  of 
clay  upon  the  revolving  table  of  the  machine, 
which  in  a  few  seconds  smooths  and  flattens 
it  into  a  pancake-like  piece.  When  this  pro- 
cess has  completed  it.self,  the  workman  deftly 
lifts  the  cake  of  clay  upon  a  revolving  mould, 
which  is  shaped  in  the  form  of  the  inside 
of  the  plate.  Slightly  moistening  the  surface, 
he  sets  the  machine  in  moticjn.  This-brings 
down  upon  the  outer  surface  of  the  clay  a 
tool  which  removes  all  superfluous  substance. 
In  the  course  of  a  few  seconds  the  tool  rises 
again  automaticalh',  leaving  the  finished  cla\- 


"  bungs  "  as  closely  as  possible  till  llic  whole 
interior  is  filled,  and,  after  the  entrance  is 
bricked  up,  the  fire  is  started. 

When  again  cooled,  the  oven  is  opened 
and  the  saggars  removed  to  the  "  Biscuit 
warehouse."  Seated  amidst  piles  of  ware  of 
bewildering  \ariety  are  a  number  of  women 
dressed  in  white  overalls  and  head-gear,  who 
rapidly  e.xamine  and  dust  each  piece,  clinking 
them  noisily  against  each  other  to  detect  any 
which  are  cracked.  Other  assistants  con- 
.stantly  remove  them  in  sets,  as  required,  to 
the  "Printing  shop." 

Designs   engrax'ed   on  cop]3er   plates   serve 


p'.ate  upside  down  upon  the  mould.  Both 
together  are  lifted  out  of  the  revolving;  cup 
which  has  held  them  firm,  and  transferred 
into  the  outer  room  until  the  moisture  is 
remo\'ecl. 

When  thoroughl)-  dried  and  examined,  the 
«'are  is  taken   to   the  "Placing  room,"  where 


for  the  decoration  of  most  earthenware  in 
thrs  stage.  The  colour,  moistened  with  oil, 
is  spread  o\er  the  hot  copper  ;  then  with  a 
knife  and  a  rubber  all  is  removed  except  that 
retained  in  the  engraved  lines. 

Laying  a  moist  sheet  of  tissue  paper  on 
the  engra\-ing,  the  printer  runs  it  through  the 
roller-press.  This  transfers  the  design  to 
the    paper,    which    is    now    handed    to    the 


It  1 


s  packed  into  large,  o\al,  fire-clay  bo.xes,      transferrer.      Quickl}-,    with    a    huge    pair   of 


termed  "  saggars."     These  protect  the  surface      dressmaker's    scisson 


she 


snips 


awa\-    the 


from    dust    and    scorching  during  the  firing,  superfluous    paper,    fitting   the  design   to    its 

As  .soon   as  each  saggar  is  filled  it  is  borne  jjlace  on  the  piece  of  ware,  and  w^ith  the  butt 

away     to     the    o\en.      PZighteen     or    twenty  cnrl  of  a  long  roll  or  pad  of  flannel  vigorously 

are    piled    on    each    other    in    columns    or_  rubs  tjie  paper  on  to  its  position.     I'lunging 
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this  ohjcct  iiili>  a  l,irL;c  tub  nl 
clean  water,  tin-  paper  is  easily 
r,-niii\e(l,  the  dcsiL;n  reiiiainin;^- 
upnii   the  ware. 

Time  will  n  it  allow-  us  to 
follow  it  lhi-oiii;h  the  (lr\  in;^- 
and  sli,t;ht  firini;-  re(|nirecl  to 
remcne  the  oil,  he  lore  it 
reaches  the  "  Dippin;^  house." 

Lart;e  tubs,  apparently'  filled 
with  w  hitewash  ;  benches  and 
shehes  covered  with  lon^; 
boards  su|)portin:_;  rows  ol 
cups,  pots,  or  other  articles,  all 
alike  as  two  peas;  "dippers" 
and  their  assistants  in  loni;" 
white  o\er,ills,  with  respirators 
o\er  their  mouths  —  these  are 
the  chief  features  that  strike 
us  as  -w'e  watch  the  glazing 
process.  There  is  nothing 
strange  or  m_\-sterious  about 
it.  Simply  the  seizing  of  the 
piece  in  the  fingers  ,ind  the 
plunging  of  it  into  the  tub  of 
crcam\'-look  i  ng  wash,  the 
shaking  off  of  the  drips,  the  replacing  of  it  on 
the  board  to  dry — that  is  all  ;  but,  like  many 
simple  things,  it  is  not  an  easy  matter  to  the 
uninitiated. 

Again    to    the  dr)'ing-room,   then   into   the 
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which  we  saw  on  entering  ;  then,  finally,  after 
firing  and  cooling,  the  ware  makes  its  wa_\-  to 
the  huge  warehouse  for  sorting  and  cleaning. 

Of  the   simpler   and   cheaper   goods   there 
is  little  more  to  be  said.       Their  \icissitudes 


sa<i£fars  once  more,  on  the  wa\-  to  those  ovens      are  at  an  end.     Not    so,    howe\er,  with    the 
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majority  of  wares.  Two,  three,  or  even  four 
firings,  w  ith  intervening  processes  of  embel- 
lishment, are  needed  for  the  most  elaborate. 
Coloured  lithograjjhs  may  be  transferred  on 
the  glaze  ;  edges  may  be  gilded  ;  raised  fret- 
work may  be  added  under  the  gold  ;  subjects 
may  be  painted  by  hand  in  enamel — each 
or  all  of  the.se  may  combine  to  complete  the 
artistic  effect.  After  the  last  fire,  the  gold 
is  scoured  with  fine  sand  to  bring  out  a  dull 
"matt"  surface,  or  bLiniished  in  parts  with  an 
agate  to  a  brightl}'  polished  tc.vture,  and 
finally  passed  away  for  approval  before 
packing. 

Such  are  the  complex  methods  involved  in 


GLAZING  :    THK    DIPPING   TUBS. 

producing  high-class  pottery,  and  the  skill 
and  experience  involved  la.xes  the  best  efforts 
of  thirty  or  more  separate  artisans,  all  of 
whom  must  successfully  co-operate  to  the 
perfection  of  each  indi\'iclual  piece.  The 
failure  of  an_\-  of  these  will  mar,  and  perhaps 
destroy,  the  work  of  all  the  rest. 

Within  tlie  general  and  ail-embracing  term 
"  pottery "  the  variety  of  objects  generally 
included  is  infinite — from  the  red  brick 
to  the  encaustic  tile,  from  the  garden  pot  to 
the  china  cup.  The  factories  making  the 
heavier  and'  cheaper  class  of  goods  are,  as  a 
rule,  located  in  the  district  \\'here  the  Clar- 
is found.  To  form  scjme  conception  of  their 
extent  and  character  many  outlying  places 
must  be  visited. 

As  a  rule,  the  red  bricks  and  roofing  tiles, 
as  well  as  the  garden  pots  and  such-like,  are 
made    frdui    alluxial     cla\'s.       These    are    so 


widely  distributed  that  the  industry  can  be 
said  to  belong  to  no  particular  neighbourhood. 
The  more  populous  areas  naturally  attract 
t!ie  largest  enterpri.ses,  and  in  these  the  use  of 
machinery  has  superseded  the  primiti\-e  hand- 
mak-ing.  The  latter,  ln--the-b}'e,  has  not 
changed  one  whit  since  the  time  of  Pharaoh 
and  the  Israelites,  and  is  still  amongst  us  in 
the  smaller  brickfields.  One  of  the  chief 
exceptions  is  that  of  Fletton,  in  llunting- 
clonshire,  where  millions  of  bricks  are  finished 
each  week,  being  stamped  out  of  the  semi- 
dry  clay,  ground  and  delivered  automatically 
by  ,1  continuous  machine. 

Two  distinct  classes  of  cla\-  are  available 
fiir  the  potter  in  addition  to  the  alluxial  cla\'S. 
One  consists  of  clay  deposits  formed  from 
disintegrated  granite.  The  other  embraces 
clays,  more  or  less  refractory,  found  beneath 
the  ciial  measures.  The  chief  localities 
producing  the  former  are  De\'onshire  and 
Dorsetshire,  and  in  the  neighbourhood  of 
Poole  and  Teignmouth  a  number  of  potteries 
and  tile-works  produce  sanitary  drain-pipes, 
spirit-buttles,  and,  indeed,  almost  all  classes  of 
Coarse  ware,  such  as  terra-cotta,  paving  tiles, 
sinks,  gulleys,  and  mangers. 

The  proximit)-  to  the  seaboard,  howc\er, 
affords  a  read}'  means  of  carriage  for  this  clay 
to  other  distant  parts  where  either  coal  or 
customers  are  plentiful.  Hence  large  pot- 
teries dependent  on  such  material  have  been 
established  at  Lambeth,  at  Glasgow,  at 
]iristnl,  at  Ne\vcastle-on-Tyne,  and  also  near 
Lixerptiol. 

All  these  manufacture  vitreous  wares,  such 
as  are  u.sed  for  acids,  dyes,  chemicals,  spirits, 
ales,  preserves,  oils,  etc.,  as  well  as  for  the 
electrical  insulators  and  conduits.  This 
branch  of  the  industry  has  been  developed 
with  much  energy,  and  the  initiatix'e  is  largelx' 
due  to  the  persevering  enterprise  of  the  late 
Sir  Henry  Doulton,  who  persistent!}-  en- 
couraged b}-  ever}'  means  the  use  of  vitreous 
stoneware  for  domestic  and  manufacturing 
I  )ur|)oses. 

In  the  undertakings  dependent  upon  the 
cku-s  adjacent  to  the  coal  measures  an  extra- 
ordinar}-  acti\it}-  has  sprung  up  during  the 
last  thirt}-  }-ears.  The  introduction  of  wliite- 
glazed  bricks,  which  are  produced  from 
semi-refractory  fire-clays,  has  afforded  an 
admirable  facing  for  subwa}-s  and  areas  where 
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r'-'llLcitrd  liL;lit  is  necdid, 
and  a  cuiUimially  iiRn  .i^- 
iiii;'  demand  is  the  rcsnll. 
A  further  outlet  for  this 
nialL-rial  has  been  found 
in  the  manufacture  "t 
while- -glazed  sinks  and 
lavatur\-  basins,  and  large 
numbers  of  o|)crati\"es  are 
occupied  in  the  produc- 
i-ijn.  Among  the  chief 
centres  are  Leeds,  llaliftix, 
Stourbridge,  Swadlincote, 
Bolton,  Kilmarnock,  and 
North  Staffordshire,  in  all 
of  which  districts  exten- 
sive coalfields  occur. 

Two  other  branches  c  >f 
the  industr)^  yet  remain  unnoticed,  \i/..  drain- 
pipes and  wall-tiles.  The  former  are  made 
in  ahiKist  all  the  centres  above  named,  and 
the  quantit\'  produced  is  enormous.  I'"i(.)ni 
300  to  400  miles  per  week  are  turned  out, 
and  the  increasing  demand  of  sanitation 
seems  always  able  to  cope  with  the  siipplv. 
So  perfectly  ha\e  the  machines  been  de- 
signed  that  pipes  of  36  inches  diameter,  each 
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weighing     nearly    half    a    ton,    can     now    be 
obtained   without  a   flaw. 

I'"or  man_\"  \  ears  past  Great  J5rilain  has 
sujjplied  not  onl)'  her  own  demands  for  ware, 
Init  those  of  other  nations,  America  and 
the  Colonies,  as  well  as  man_\-  Continental 
markets,  have  readil\-  |nuchased  her  clay 
products  in  e\ery  form. 

Wilton  P.  Rix. 
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WORK    ON    A    SEED    FARM. 

GROWING     PLANTS     FOR     SHEDS. 


THE  seeds  are  sown,  and  the  harvest  of 
flowers  is  reai)ed.  Here,  in  a  few 
words,  is  the  life-history  of  man)- 
thousands  of  plants  as  far  as  the  general 
culti\ator  is  concerned.  It  is  nothing  to  him 
from  where  and  when  the  seeds  which  bring 
forth  liis  cherished  jjlants  have  come.  He 
looks  to  his  seed  merchant  or  his  nurser)'n'ian 
to  supply  him  with  good  seeds  for  the  good 


CUTTING    CAHHAGKS    FOR    SEEDING 

PUKPOSES  (weisb's). 


money  with  which  he  pays.  Of  the  infinite 
care,  the  peculiar — one  might  almost  sa)- 
the  intuiti\e — skill,  and  the  hours  of  weary 
labour  which  must  be  gi\en  before  the  seeds 
he  bu_\-s  so  cheapl)'  can  be  garnered  he  knows 
little  or  nothing.  And  \'et  the  growth  of 
plants  for  the  ])roduction  of  seed  alone  in 
our  glass-h(uises,  our  gardens,  and  our  fields 
is  one  of  the  important  industries  of  our 
tight  little  island.  lts\alue  is  represented  b}- 
hundreds  of  tlmusands  of  pounds;  it  gi\es 
remunerati\e  employment  to  thousands  of 
men  ;  while  the  perfect  products — the  plants 
from  the  seeds — bring  benefit  and  pleasure  to 
millions  of  people  of  all  classes  and  of  all 
creeds. 

All  the  seeds  distributed  even  b}-  such 
wholesale  houses  as  Hurst  and  Son,  Cooper, 
Taber  and  Company,  Limited,  W'atkins  and 
Simpson,  Wrench,  and  sucli  I'ctail  firms  as 
Messrs.  Sutton,  Carter,  \'eitch,  Webb,  and 
others,  though  they  have  vast  areas  of  land, 
are  not  actually  grown  b_\-  them.  As  such  a 
course  would  be  impossible,  they  ha\e  certain 
seed  growers  wlio  culti\'ate  e.xclusix'el)'  for 
them,  and  to  whom  "  stock "  seeds  are 
supplied.  These  represent  the  finest  possible 
selections  that  can  be  sa\ed.  Supposing  a 
man  be  gnjwing  tomatoes  for  Messrs.  Carter 
from  stock  seed,  he  ad\iscs  the  firm  when  the 
plants  are  in  full  crop,  and  a  skilled  represen- 
tatise  \  isits  the  farm.  He  is  a  man  of  ripe 
knowledge,  and  ever\'  plant  is  submitted  to  a 
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searchiiiL;' cxaminatiiiii,  and  shciikl  one  show 
tlic  sliL;lUest  siLjns  nf  (Ictcrinration — if  it  falls 
short  of  the  inspector's  ideal — it  is  im- 
mediately pulled  nj)  and  thrown  away;  the 
rei)iital)le  firm  cannot  afford  to  sa\e  seed 
h'om  such  as  these.  ]5ut  the  expert  l;ocs 
a  step  further  than  this;  for  each  perfect 
fruit — and  in  a  tomato  this  will  mean  cohiur, 
furm,  depth  of  flesh,  and  a  L;ood  truss — is 
specially  marked  with  a  short  piece  of  bass  or 
of  conspicuousl)'  coloured  wool.  E\'ery  one 
thus  distintjuished  is  for  stock  secfl,  and  not 
fir  sale.  Thus  it  comes  about  that  with  tlii^ 
care  each  season  the 
variety  never  falls 
below  a  certain 
clearly  defined 
standard ;  on  the 
contrary,  there  is  fre- 
quently a  perceptible 
advance.  As  it  is 
with  tomatoes  so  it 
is  with  all  kinds  of 
flowers  and  vet^et- 
ables,  as  well  as  all 
kinds  of  farm  crops. 
Tilere  is  cxei-  that 
strenuous  searching;- 
for  the  ideal  which 
spells  excellent  stock 
seeds     and     means 


the    maintenance    of    the    reputation    of    tiic 
liouse. 

One  mij^lit  think  that  this  expensive 
|)roccss  of  examination  would  satisfy  the 
most  e.\actin<^  seed  merchant,  but  such  is  by 
no  means  the  case.  lie  must  ascertain  the 
\eL;etati\e  |)ower  of  e\er\'  kind  and  variety 
of  seed  th.it  enters  his  wai'ehousc.  fur  this 
purpose  a  sample  is  taken  oi  each,  and  the 
l)acket  is  marked  with  the  name  of  the 
\ariet\-  and  the  source  whence  the  bulk  was 
oljtaiiierl.  These  are  then  entered  in  a  book 
in  which  all  the  particulars  are  repeated  and 
a  cohunn  is  left  blank.  .\  cc'i'tain  number  of 
seeds  ai'e  sown  in  pots  or  in  the  open  i^roimd, 
or  on  sheets  of  blotting;  paper  kept  consist- 
enll\-  moi^t,  a.id  as  they  germinate  the  e.xact 
number  of  seedlin;^s  is  counted  and  entered  in 
the  column  that  has  been  reser\ed  in  the 
trial  biHik.  Here,  again,  a  certain  standarfl  is 
essential,  or  the  seeds  are  never  soM.  Then, 
if  a  customer  writes  to  compl.iin  that  such 
and  such  a  packet  of  seeds  failed  to  give  sati.s- 
fiction  in  germinating,  reference  is  made  to 
the  book,  and  the  seed  mei-chant  sees  at 
a  glance  exactl}'  how  many  per  hundred 
\egetated  under  trial.  This,  of  coiu'se,  lends 
to  the  .satisfaction  of  both  .seller  and  buyer. 
Some  idea  of  the  magnitude  of  the  outdoor 
trials  is  gi\-en  in  our  illustration  poitraying 
"  h"i\e  Miles  of 
I'ea   Trials." 

One     of     the 
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impiii'taiit  Dpcrations  in  ;^r()\\inL;-  crops  l.ir 
seeds  is  the  remo\al  of  wliat  arc  termed 
"  nx'ues,"  /..■.  plants  of  a  different  \ariet_\- 
from  thai  which  is  supposed  to  be  under 
culture.  .Man\-  of  these  arc  re\ersions  to 
inferior  varieties,  but  some  arc  decided  im- 
provements. The  poor  (Mies  are  withdrawn 
anil  thrown  to  the  rubl.)ish  heap,  and  the 
\-ery  occasional  i.)romisin,L;'  i)lant  has  a  dis- 
tiuLjuishing  mark  placed  upon  it  for  special 
saving',  as  has  been  previously  (lescribed. 
The  "  roLjueing  "  is  not  the  work  of  skill 
that  saxinsj;'  plants  for  stock  seeds  is,  and  it  is 
done  by  ordinary  workers,  who  ha\e  but  to 
yrasp  the  features  of  the  \aricty  and  then 
remove  all  others.  It,  of  course,  requires 
care,  and  is  not  the  most  pleasant 
of  work,  as  it  is  done  in  the 
summer,  sometimes  under  a  broil- 
ing- sun,  which  strikes  down  upon 
the  back  of  the  worker  without 
the  least  obstruction. 

One  of  the  aids  to  the  pro- 
duction of  new  varieties  of  llowers 
and  vet^'etables  is  shown  in  the 
illustr.'ition  tjf  one  of  Messrs. 
Suttons'  houses  of  Chinese  Primulas. 
There  may  be  seen  two  men  fertilis- 
in;4'  the  flowers.  In  this  case  the 
flowers  are  beinj4'  inoculated  with 
the  pollen  from  another  flower  of 
the  same  variet)-,  and  the  object 
is  to  insure  a  good  "  set  "  i  if  seed. 
P'ertilisation  on  outdoor  pl.uits  is 
conducted  through  the  natural  agencies  of 
wind  and  insects,  amongst  the  latter  being 
bees,  who  in  this  respect  render  immense 
service.  -Supposing  Messrs.  .Sutton  desired, 
as  the\'  have  man\-  times,  to  raise  a  new- 
variety,  they  would  fertilise  any  one  wiriely 
with  the  pollen  from  some  dissimilar  \-arict_\'  ; 
thus,  the  pollen  of  a  red  prinuila  may  be 
ajiplied  to  the  flower  of  a  white  one,  and 
so  on.  The  result  may  be  flowers  th;it  are 
distinct  from  their  parents,  or,  though  similar 
in  colour,  superior  in  other  respects.  In  such 
cases  they  would  be  saved  ;  Ijut  if  showing  no 
advance  they  would  be  destroyed. 

The  arts  of  hybridisation  and  cross-fertilisa- 
tion, artificially  conducted,  arc  not  the  only 
things  which  bring  us  noxelties  f>r  oui'  gar- 
dens. .\  ])lant  ma\-  "  s[)ort,"  /.<■.  throw  up 
one  flower  that  diflers  entireK'  fi'om  c\er\- 
11 


other  on  the  s.une  [)lant.  If  this  is  good, 
e\erv  endea\dur  is  mafic  to  "  fi.K  "  it,  and 
a  new  \arict\-  is  secured.  Chrysanthemiuns 
arc  amongst  the  "  sporti\c "  plants,  and  it 
is  a  curioirs  fact  in  relation  to  them  that  the 
same  \-ariet\'  ma}-  "sport"  in  two  or  three 
gardens  himdreds  of  miles  apart,  and  the 
fresh  flower  will  be  similar  in  each  instance. 
Observation,  to(j,  has  gixcn  us  many  an 
excellent  improvement.  I-'or  example,  when 
Messrs.  Carter  bought  the  stock  of  "Tele- 
graph "  Pea  from  a  Mr.  Culverwcll,  they  sent 
the  seeds  to  their  Esse.x  farms  to  be  grown. 
The  man  in  charge  was  keenly  observant,  and, 
seeing  round  and  wrinkled  seeds,  he  separated 
them  carefulh'.       The  result  was    a  distinct 
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\-ariety,  which  was  named  "  Telephone."  The 
well-known  green  pea  "  Duke  of  Alban_\- "  also 
came  from  "  Telegraph."  A  gardener  named 
Abbot  noticed  or.j  i)o(l  on  a  row  of 
"Telegra|)h"  that  was  much  finer  than  any- 
other,  and  he  sa\ed  it.  There  were  eight 
seeds,  and  every  one  gave  a  ditlerent  \ariet_\', 
but  one  only  was  good.  'I'his  was  tended 
with  special  care,  was  selected  and  rc-selected, 
until   "Duke  of  Albany"  was  secured. 

\o\clties,  e\en  though  of  great  beauty,  do 
nut  alwavs  bring  riches  to  their  raiser,  as  is 
proved  b_\-  the  fact  that  the  man  who  gave  us 
the  beautiful  and  indispensable  Ciolden  Feather 
onl\'  received  two  (ieraniums  for  the  stock  of 
it.  This,  of  course,  was  many  years  ago,  and 
,1  man  wnuld  receive  much  better  treatment 
nowadavs.  The  coming  of  Colden  Featlier 
was    one  of   the    m\-sterics   of  plant   life,  for 
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none  could  say  w  hither  it  came. 
The  first  plant  came  up  in  a 
pot  containing  a  Geranium,  and 
the  grower,  noticing  the  rich 
colour  and  the  elegantly  cut 
foliage,  looked  after  it ;  and 
our  present-day  favourite  re- 
sulted. 

Assuming  that  the  seeds 
have  been  carefully  ripenetl 
and  harvested,  the  next  opera- 
tion w  ill  be  cleaning,  which  is 
done  in  large  warehouses.  The 
details  with  different  kinds 
vary  considerabl}-,  but  the 
broad  principle  —  to  remove 
chaff  and  light  seeds — is  the 
same.  Big  stocks  of  seeds  are 
cleaned  b\-  machinery  operating 
fans,  which  blow  out  defective 
seeds  and  husks,  and  leave  the 
clean,  sound  product.  With  a 
seed  like  Begonia,  an  ounce 
of  which  may  be  worth  £2^ 
or  even  more,  delicate  handling 
is  necessary,  and  it  is  fanned  by  hand 
labour;  a  skilful  worker  being  able  to 
throw  out  bad  stuff  without  wasting  one 
sound  seed.  This  method  is  adopted  with 
many  choice  seeds.  A  third  .swstem  is  cleans- 
ing by  hand  sifting.  Hair  sieves  or  riddles 
are  empkn'ed,  and   a  rotatory  action  is  main- 
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WOMEN    HAND-PICKING    PEAS    (WEBli  SI. 

tained.  This  will  bring  the  chaff  and  light 
seeds  into  a  little  .heap  in  the  middle,  whence 
the\'  are  carefulh'  removed  ;  the  sifting  is  per- 
sisted in  until  not  a  single  bad  seed  can  be 
brought  to  the  surface. 

With  Peas  and  Beans  hand  picking  becomes 
a  necessitv,  as  there  is  no  machine  which  will 
clear  out  e\ery  specked 
seed.  Some  of  these  are 
as  hea\y  as  the  good 
seed,  and  many  of  them 
ha\e  equal  germinating 
power  ;  but  in  appearance 
the}'  spoil  the  sample,  and 
must  therefore  be  re- 
mo\cd.  This  is  done  by 
wdiiicn,  as  shown  in  one 
of  our  illustratiims.  The 
benches  have  holes  in  the 
centre  in  front,  beneath 
■which  sacks  are  attached. 
The  peas  are  drawn  to- 
wards the  operator,  the 
bad  ones  remo\ed,  and 
the  good  ones  passed 
down  into  the  sack.  The 
work  is  done  very  rajjidly 
by     experienced     pickers. 
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\\-lii)  are  paid  sn  much 
a     bushel     k\'     cleaned 
seeds.    An  overseer  ex- 
amines every  sack,  and 
if  badly  picked   it  has 
to  be  done  attain.    The 
seeds  properl\-  cleaned, 
\vhate\-er  they  may  be, 
arc  ready  for  wei^hinL;' 
and     bagginij.       The 
packeting  for  retail  distribution   is 
done  b_\'  machinery,  and  by  measures 
hrilding  gi\en   amounts.      This  opera- 
tion, like  pea  picking,  is  commoiil)-  done  b_\" 
girls  and  women.     The  packets  usually  ha\e 
a   briel    description   nf   the   plant    upon    them, 
and  in  man)'  cases  excellent  cultural    tlirec- 
tions    also — in   fact,  everx-thing  possible  that 
will  assist  the  cultixator  is  done. 

The  area  of  land  recjuired  by  seed  growers 
is  cnonrious,  it  being  exxeedingly  difficult — if 
nut  imijossible — to  keep  the  stocks  of  seeds 
true  where  different  \-arieties  of  the  same  kind 
are  grown  in  adjacent  plots.  For  example,  if 
a  bed  of  long  Carrots  adjoin  a  bed  of  short 
ones,  the  pollen  from  the  flowers  of  one 
would  be  carried  to  the  flowers  of  the  other 
by  insects,  and  this  cn.issing  would  result  in  a 
mixed,  and  therefore  an  unsatisfactory,  stock. 
It  is  the  same  with  other  plants;  and  to 
obviate  danger  from  this  source  the  plots  are 
distributed  as  widely  as  possible  over  the  land, 
so  that  the  pollen-carrj-ing  insect  will  pass, 
sa}',  from  a  carrot  to  a  cabbage,  and  no  cross- 
ine:    will    ensue. 
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The  aspirant  to  seed  sa\  ing  ma_\'  seek  some 
standards  of  excellence  by  the  clo.se  adherence 
to  which  he  ma\-  be  enabled  to  sa\e  seeds 
of  conspicuous  merit.  Mere  size  does  not 
always  constitute  excellence ;  there  nnist 
also  be  points  that  are  learned  only  by  ex- 
perience. Let  the  grower  of  jjlants,  whether 
for  home  u.se  or  for  seeds,  work  to  a 
high  ideal,  never  resting  content,  and  he 
will  be  treading  in  the  footsteps  of  the  firms 
named  in  this  article,  \\-ho  rai.se  plants  from 
seeds  to  produce  seeds,  the  products  alwa\-s 
to  be  equal,  and  where  possible  superior, 
to  the  originals.  h,,ka('K   J.   WklciiT. 
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THE     STRAW     HAT     TRADE, 

A     DISTINCTIVE     ENGLISH     INDUSTRY. 


AMONGST  the  essentially  British  handi- 
crafts which  have  flourished  at  \'arious 
periods  a  prominent  position  is  claimed 
by  the  straw  trade.  It  is  one  of  the  most 
beautiful  of  modern  industries,  for  not  onl\- 
are  the  materials  employed  of  necessity 
elegant,  but  it  calls  f)r  the  exercise  of 
artistic  taste  and  of  originality  in  design. 
So  far  as  the  department  of  feminine  head- 
Efear    is    concerned,   it    is    readils-   understood 
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that     the    business     is     primarily    dependent      the   straws,    and 

upon   the   \ag"aries   of   Dame   Fashion,  who.se      attributed     the 

whims  and  fancies  are  as  changeable  as  the     attended    the   manufacture  of  straw  plait  in 


trade  is  that  the  plait  utilised  in  the  manu- 
facture is  made  in  the  district.  That  was 
certainly  the  case  in  former  years  ;  but  the 
mutations  of  time  ha\e  changed  all  that. 
To-da_\'  the  special  work  of  the  straw  traders 
of  Luton,  St.  Albans,  and  Dunstable  is  to 
make  up  the  plait  into  those  exquisite 
creations  ^;{)  dear  to  the  heart  of  the  feminine 
portion  of  the  communit}'.  Man)'  years  ago 
Dunstable  was  the  seat  of  the  industr\- ; 
to-day  Luton  has  left  its 
neighbour  far  in  the  rear 
in  the  race  for  fame  and 
fortune,  and  has  become 
the  metropolis  of  the  straw 
trade,  whilst  St.  Albans  has 
also  beaten  its  smaller  com- 
petitor over  the  count}' 
border. 

It  was  at  Dunstable,  how- 
ever, that  the  first  straw 
bonnet  was  produced.  This 
was  made  of  whole  straw, 
the  method  of  splitting  the 
straws  not  having  yet  been 
discovered,  and  it  is  thought 
to  ha\e  been  of  the  "  coal- 
scuttle "  shape,  a  type  that 
continued  in  vogue  for  a 
long  time.  Then  means 
were  devi.sed  for  splitting 
to  this  invention  ma_\'  be 
success     which     afterwards 


hues  of  the  chameleon.  This  fact  renders 
it  incumbent  upon  those  engaged  in  the 
straw  trade  to  be  at  once  enterprising  and 
resourceful  ;  and  that  the  I'lnglish  manu- 
facturers keep  abreast  with  the  times  is 
evidenced  by  the  fact  that,  in  spite  of  the 
keenest  foreign  competition,  the  home  pro- 
ducers of  hats  and  bonnets  of  straw  and 
other  fanc\-  materials  succeed  in  retaining 
the  trade  in  those  parts  of  Bedfordshire 
and  Hertfordshire  \\here  it  originated.  A 
popular    misci.mception    regarding    the    straw 


England.  Its  introduction  brought  about 
quite  a  revolution,  and  it  was  not  long  before 
boimets  composed  of  the  split  straws  had 
succeeded  in  displacing  the  whole  -  straw 
Dunstable  creation  from  fa\our.  Later  on 
Leghorn  hats  began  to  be  imported,  and 
these  became  so  popular  that  the  home 
manufacturers  were  alarmed.  After  a  time 
a  new  kind  of  plait  was  invented,  from  which 
was  made  a  Tuscan  grass  bonnet  that  was 
regarded  as  superior  to  the  Leghorns,  and 
satisfied    the   fickle  devotees  of    E'ashion   for 
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a  considerable  time.  The  competition  ex- 
perienced from  the  Continent  failed  to 
produce  an_\-  appreciable  effect,  and  it  was 
not  until  late  in  the  sixties  that  Chine.se 
plait  bcLjan  to  be  extensi\el_\'  utilised.  The 
turns  of  Fortune's  wheel  ha\e  since  then 
brought  about  quite  a  different  state  of 
affairs,  so  much  so  that  the  foreitjn  fabrica- 
tions have  almost  wholl)-  ousted  the  British 
manufactures.  The  imports  of  Canton  plait 
rapidly  swelled  in  \-olume,  and  by-and-by 
fancy  plaits  were  poured  in  from  Switzerland, 
German}-,  and  Ital_\-,  while  of 
Japan  has  become  a  formidable 
to  these  other  countries. 

The  Straw  Hat  trade  is  a 
season  trade — that  is  to  saj', 
it  is  only  in  full  swing  during 
certain  months  of  the  year. 
The  busy  time  is  from  Feb- 
ruar}-  until  about  Whitsuntide, 
so  that  during  the  summer 
months  there  is  considerable 
slackness  in  Luton,  which  is 
the  chief  scat  of  the  industr_\-. 
A  visitor  to  the  town  on  an_\- 
evening  during  the  bus)' 
period  would  be  able  to 
witness  a  scene  which  is 
unique.  The  boxes  in  which 
the  goods  have  been  packed 
during  llir  day  for  despatch 
to  London  and  elsewhere  are 
loaded  on   the    railway    com- 


jjanies'  drays,  and  an  imposing  procession 
.sets  out  for  the  railway  stations  from  the 
centre  of  the  town,  for  it  is  from  the  principal 
thoroughfare  (George  Street)  and  the  con- 
tiguous streets  that  the  bulk  of  the  oLitpul  is 
despatched.  The  spectacle  of  the  lorries, 
with  their  ten  feet  high  loads  of  bo.ves,  is  an 
extremely  interesting  one,  and  so  bus\'  are 
the  dra_\-s  in  collecting  that  special  police 
arrangements  ha\e  to  be  made  for  regulating 
the  traffic.  It  is  at  si.x  that  the  journey  to 
the  railway  stations  begins,  and  the  extent  of 
this  evening  traffic  ma\-  be  imagined  when  it 
is  stated    that  on  one  night    the   numl)er  of 
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Isoxes  despatched  from  one  of  the  two  rail- 
way stations  was  about  a  tliousand. 

Be\-ond  the  [presence  of  these  boxes  in 
the  streets,  and  of  bales  and  bunches  of 
plait  in  some  of  the  warehouses  there  is 
little  or  nothinij;  to  indicate  to  the  stranger 
the  magnitude  of  the  trade  that  is  carried 
on,  though  at  the  height  of  the  season  the 
factories  are  brilliantly  illuminated  in  the 
evening,  and  the  whirr  of  the  sewing  machine 
is  a  familiar  sound.  Xowada}-s  a  large  part 
■of  the  work  of  manufacture  is  carried  on  in 
small  factories  away 
from  the  centre  of  the 
town,  the  finished  goods 
being  sold  by  the  small 
makers  to  the  mer- 
chants in  the  [jrincipal 
thoroughfares.  A  peep 
into  one  of  the  show- 
rooms would  delight  the 
average  woman.  Here 
are  rows  and  piles  of 
hats  of  all  shapes  and 
sizes,  and  of  infinite 
\"ariety  in  regard  to 
b<_ith  colour  and  mate- 
rial. The}'  are  displaj'ed 
temptingly  for  the  in- 
spection of  the  bu}-ers 
who  represent  the 
wholesale  houses  in 
London,  the  pro\-inces, 
and  abroad,  who  regu- 
larly visit  the  towMi.   For 

the  most  part  the  hats  arc  untrimmed,  that 
being  left  to  the  milliners  ;  but  some  firms 
have  during  the  last  few  )-ears  gone  into 
the  trimmed  hat  trade,  and  have  been  ver_\- 
successful. 

To  enter  into  a  length)-  technical  descrip- 
tion of  the  manufacture  of  headgear  would 
not  come  within  the  scope  of  this  article. 
A  brief  sketch  may,  however,  be  acceptable. 
The  plait  having  been  procured — for  we  are 
now  dealing  with  the  e\'olulion  of  a  straw 
hat,  pure  and  simple — it  is  sewn  into  the 
required  shape  by  machinists.  The  sewing 
machines  used  for  the  purpose  are  specially 
adapted  for  use  uptm  straw,  and  considerable 
skill  and  enterprise  have  been  expended  in 
this  direction.  The  machinists,  who  are 
generally     females,    arc     accommodated     in 
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spacious  rooms,  and  the  scene  presented 
by  a  score  or  so  of  the  machines  being 
rapidl)-  dri\en  is  a  striking  one.  Until  quite 
recently  the  machines  were  set  in  motion 
by  the  feet  of  the  operators  ;  but  now  that 
electric  powder  is  axailable  some  of  the 
manufacturers  have  installed  electric  motors. 
When  the  process  of  sewing  has  been  com- 
pleted, the  shapes  are  stiffened  with  gelatine, 
and  "blocked"  upon  blocks  of  wood  or 
composition,  a  process  which  is  performed 
by  machiner)-,  though  hand-blocking  is  still 
resorted  to  in  some  in- 
stances. Then  the  hat, 
when  thoroughly  dr_\', 
is  handed  o\er  to  the 
finisher,  whose  business 
it  is  to  fit  it  with  lining, 
tip,  and  leather,  ar.d 
trimmed  with  ribbon.  It 
is  subsequentl}'  ticketed, 
invoiced,  and  packed, 
and  so  is  made  ready 
for  its  despatch.  The 
go(  ids  fri  im  Luton  find 
their  wa_\'  to  all  parts 
of  the  world,  the  ship- 
ping trade  being  a  \ery 
impc  irtant  department. 
Hostile  tariffs  have, 
however,  exerted  an  un- 
welcome influence  in 
several  of  the  European 
countries ;  indeed,  the 
trade  with  France,  w  hich 
was  formerly  a  flourishing  one,  has  to  all 
intents  and  purposes  died  awa_\-  in  conse- 
quence of  this. 

The  process  of  manufacture  of  fancy  hats  is 
necessarily  somewhat  different  from  that  of 
straws.  The  fabrics  employed  in  these  do 
not  lend  themselves  so  readil_\-  to  the 
operations  of  stiffening  and  blocking.  The 
ajour  and  crinoline  varieties  form  instances 
of  this.  It  would  be  impossible,  for  example, 
to  deal  with  a  horsehair  material  in  the  same 
way  as  the  firmer  straw  plait,  and  accordingly 
a  different  means  of  preparation  is  resorted 
to.  The  hand-sewer  is  employed,  and  when 
something  like  the  required  shape  is  obtained 
the  hat  is  deftl_\-  pulled  and  twisted  into 
the  desired  design.  ^lany  of  these  fancy 
hats  are  moulded  upon  wire  frames,  a  device 
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uhich  afforrls  material  assistance  to  the 
(jljenilor,  and  quite  a  new  industry  has  been 
created  in  the  prejjaration  of  these  adjuncts. 
It  will  lie  understood,  too,  tliat  there  is  ample 
room  in  the  ordinary  way  toi-  the  manu- 
facturer's material  merchant,  who  proxitles 
the  various  articles  used  in  the  formation 
of  a  hat,  from  gelatine  antl  cotton  to  linini^s, 
leathers,  and  bands. 

lief  ire  passini,'  away  from  the  subject  of 
manufacture,  let  it  be  said  that  when  sewing- 
machines  were  first  employed,  and  the  pro- 
duction of  hats  began  to  increase,  the  hand- 
sewers  prophesied   ruin    and   disaster.     Their 


At  the  outset  the  manufacturers  made  ladies' 
hats  as  well  as  those  for  men  and  boys  ;  but 
as  the  j-ears  passed  the  ladies'  hat  trade  was 
transferred  to  Luton  and  Dunstable,  and 
St.  Albans  devoted  itself  more  especially 
to  straw  gear  for  the  mere  males.  It  is 
argued  b\-  the  merchaiils  in  the  cathedral 
city  that  the  St.  Albans  trade  is  more 
reliable  and  remunerative  than  that  of  Luton, 
though  that  of  Luton  is  more  extensive,  and 
the  reason  assigned  is  that  mascnline  hats 
are  not  so  much  affected  by  fishion  as  are 
those  f)r  ladies.  The  St.  .\lhans  manu- 
facturers,    bv    the    way,     ha\e     not    quite    a 
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prognostications  were,  fortunately  fir  Luton 
and  the  district,  proved  to  be  unfounded, 
and  from  the  time  of  the  introduction  of 
machinery  into  the  work  the  story  of  the 
town  has  been  one  of  continuous  progress; 
so  much  s:)  that,  whereas  in  the  middle  of 
last  century  the  population  stood  at  onl_\' 
a  few'  thousands,  there  are  to-dax-  close  upon 
40,000  residents.  These  are  not  wdiolly 
dependent  upon  the  straw  trade,  however, 
for  there  are  \ari(;us  other  industries,  and 
the  number  of  these  is  constant!)^  being 
increased  in  consequence  of  the  zeal  and 
enterprise  of  the  leading  public  men. 

So  far  as  St.  Albans  is  concerned,  it  has 
to  be  said  that  the  .Straw  II  at  trade  was 
taken  up  there  something  like  fi_>rt_v  years 
ago  and  that   it   has  flourished  exceedingly. 


monopoly  in  the  de|3artment  of  men's  and 
bo\-s'  hats,  for  at  both  Luton  and  Dunstable 
considerable  attention  has  been  de\oted  to 
this  branch  during  the  last  few  years,  when 
the  hot  summers  have  led  to  the  donnmg  of 
straw  hats  b\'  all  sorts  and  conditions  of 
men,  and  this  attention  has  brought  a 
large  increase  of  trade.  There  is  much 
force  in  the  suggestion  as  to  the  trade 
of  Luton  being  dependent  upon  the 
smile  or  the  frown  of  I-"ashion.  This  fact, 
cou]jlcd  with  the  proximity  ol  the  town  to 
London,  does  not  permit  of  anything  being" 
"  behind     the     fair." 

.\n\'  re\  iew  of  the  straw  trade  which 
omitted  allusion  to  the  local  bleaching  and 
d_\-eing  industry  would  be  incomplete.  This 
has  been  brought  to  a  high  state  of  perfection 
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in  Luton  and  district,  and  the  Enj^lish  d_\ers 
of  plait  can  challenge  the  competition  of  the 
world.  Year  by  year  the  principal  firms 
seem  to  improve  in  regard  to  the  exquisite 
tints  which  they  succeed  in  procuring. 
Large  cjuantitics  of  straw  plait  are  annualh- 
sent  to  Luton  from  abroad  to  be  d}'ed, 
and  are  re-exported  to  America,  Canada, 
Australia,  Germany,  France  and  elsewhere. 
In  regard  to  the  fashions  in  hats  it  ought  to 
be  said  that  though  there  has  been  a  run  at 
times  on  the  fancy  varieties,  the  sailor  shape 
has  always  been  popular  \vith  the  ladies.  In 
the  matter  of  patterns  and  combinations  of 
materials  there  has  been  an  entire  change  since 
the  tijne   when   the   Straw   Hat   and   Bonnet 


trade  came  into  prominence.  Formerl)-  a 
manufacturer  could  go  on  almost  indefinitely 
making  up  hats  fnim  a  specific  shape  ;  nowa- 
da}'s  it  is  a  common  thing  for  orders  to  be 
received  b_\-  the  merchants  f(.ir  single  hats,  this 
necessarily  rendering  it  incumbent  upon  the 
makers  to  be  constantly  in\cnting  new  pr.t- 
terns.  Originality  is  as  much  an  essential  in 
the  Straw  Hat  trade  as  it  is  in  the  fabrication 
of  the  plait  wherewith  to  make  the  hats,  and 
it  is  to  the  skilful  designer  that  the  bulk  of  the 
profits  go.  The  straw  trade  is  one  that  affords 
ample  scope  fir  enterprise,  and  that  those  en- 
gaged in  it  in  the  past  have  been  pushful  is 
pro\cd  by  the  fact  that  \-er\'  large  fortunes 
ha\'e  been  made  b\-  the  principal  traders. 
W".   II.   McNa.M.VKA. 
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\  SIAIPLI^  statement  in  fii^urcs  will  often 
Jr\.  i(\\c  to  a  reader  a  better  idea  (if  the 
extent  of  a  business  undertakini;"  than 
pages  of  descripti\e  writing.  Hut  when  the 
figures  run  into  billions  the  limits  df  the 
human  understanding  are  almost  reaehcd, 
and  the  a\erage  man  ex[)criences  only  a 
sense  of  hew  ildei'ment  when  he  sees  the 
numbers   in   print. 

The  billions  of  |)ackets,  of  cciLU'se,  imply 
a  huge  machiner}'  which  is  at  wnrk  day  anfl 
night  throughiiut  the  l>ritish  Isles,  and  a 
staff  of  workers  with  wlmm  the  most  minute 
divi'.ion  of  kib(jur  is  a  necessitw  in  order  to 
jirnrluce  that  sninoth  and  rapid  mii\cment 
iin  which  the  whole  business  depends.  The 
counter  clerk  who  sells  the  |)enn\-  stamp, 
anfl  the  ]Jostman  who  delivers  the  letter, 
are  the  two  officials  who  are  knuwii  best 
til  the  ])ul)lic,  but  the  different  officers  who 
conduct  the  ojjerations  which  come  between 
trie  transactions  mentinned  are-  alnmst  un- 
kniiwn  outside  the  walls  nf  their  own  offices. 
In  the  London  district  alone  there  are  5,414 
12 


persiins  emplnxed  in  the  sorting  of  ])oslal 
pickets,  ,ind  there  are  fi5<S  jiersons  engaged 
in  su|jerintending  this  ])arlicular  work.  The 
postmen  of  London  number  8,776,  and  there 
is  a  miscellaneous  jjostal  foi'Ce,  including 
mail  officers,  messengers,  etc.,  of  1.753 
persons.  These  are  all  empkn-ed  in  the 
wiirk  of  the  deliver}'  and  the  desp.atch  of 
"llis    Ahijest\"'s   iVLiils "  in    London. 

.\  very  large  proportion  of  these  fifficials 
are  at  work  at  the  head  office',  .St.  IMartin'.s- 
le-tjrand,  or  at  the  sorting  ofiiccs,  Mount 
Pleasant,  and  here  is  to  be  seen  on  a  large 
scale  the  same  routine  which  goes  on  at 
eve]'y  district  branch  and  head  oflice  in  the 
I'nited   Kingdom. 

W  hat  becomes  of  a  letter  after  it  has 
disappeared  down  the  capacious  mouth 
which  swallows  thousanc.s  of  ])ostal  packets 
dailv  at  .St.  .Martin's-le-(jrand  ?  The  first 
])rocess  is  very  simple.  The  letters  are 
taken  from  the  collecting  box,  and  are 
tuiiiid  out  just  as  they  are  on  to  what  is 
called    the  "facing"  table.      Here   the   lettcr.s 
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are  "  faced  "  :  that  is  to  sa}-,  the}-  are  placed 
in  such  a  position  that  the  postage  label  is 
in  the  right-hand  comer,  and  is  read\-  for 
the  stamper.  At  this  table  the  first  attempt 
to  di\ide  the  correspondence  is  made,  and 
large  letters,  packets,  and  newspapers  are 
weeded  out  for  separate  treatment.  Then 
the  letters  are  removed  to  the  stamping 
tables,  where  they  are  impressed  by  ma- 
chinery   with   a    stamp    indicating    the    time 


si.\    p.m.,    and,    ; 
of    weather,    it 


favourable    conditions 
be    delivered    at    the 


Muckle  -  Flagga     Lighthou.se    on    Thursday 
morning. 

The  letter  is  dropped  into  the  box,  and 
goes  through  the  various  processes  we  have 
described  :  is  sorted  into  the  Scotch  division  ; 
is  sub-sorted  into  a  pigeon-hole,  and  after- 
wards into  a  bundle  labelled  "  Aberdeen 
forward."  The  bundle  is  dropped  into  a 
bag  inscribed  with  the  words  "  London  to 
Aberdeen,"  and  one  of  the  familiar  red  vans 
conve\'s  the  bag  to  Euston.  The  bag  is 
handed  over  to  the  sorters  in  charge  of  the 
two  Post  Office  sorting  vehicles,  which  are 
run  in  the  down  Special  Mail  Train  leaving 
Euston  for  the  North  at  8.30  p.m.  On  this 
train  is  a  mail  carriage  that  runs  direct  to 
Aberdeen,  in  which  our  letter  is  placed,  and 


Photo:  il'.G.  If.  Saittiison,  Shciiattd, 
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and  place  of  j^osting,  and  the 
postage  stamp  is  cancelled. 
New  electric  motor  stamping 
machines  are  now  used  for  this 
purpose.  The  stamped  letters 
are  passed  on  to  the  sorting 
tables,  where  they  are  divided 
into  sections  representing  the 
great  railway  lines  of  tlie  king- 
dom— London,  Scotland,  Ireland,  and  several  Aberdeen  is  reached  at  7.35  a.m.  on  Monda_\-. 
large  provincial  towns  receiving  special  treat-      So    far    the    cour.se    of    the    letter    has    been 


A    GREAT    PROVINXIAL    I'oST    OFFICE    (LEEDS). 


ment.  A  sur\-ival  of  old  mail-coach  days  exists 
in  the  name  which  is  gi\cn  to  the  \arious 
sections  into  which  letters  are  sorted.  They 
are  called  "  roads,"  and  on  the  sorting  frames 
will  be  found  inscriptions  such  as  Chester 
Road,  Carlisle  Road,  or  Worcester  Road. 
As    an    object    lesson   in   the  work  of  the 


simple  and  rapid,  the  remaining  stages  will 
show  how  much  considerations  of  weather 
still  affect  postal  operations  in  many  parts 
of  the  country,  and  how  dependent  the 
Post  Office  is  sometimes  on  quite  primitive 
means  of  locomotion. 

The   bae   containin"-    the    ."shetland    letter 


Post   Office,  let    us    trace    the   progress  of  a  on   arrival  at  Aberdeen  is  quickly  con\'e}'ed 

letter    from    London    to    the    Muckle-Flagga  to    the    Aberdeen    Post    Office,    where    it    is 

Lighthouse,  on    the    island    named    Muckle-  opened,  and  the  letters  are  again  sub-di\-ided. 

Flagga,  to   the  north  of  the  island  of  Unst,  The  letter  for  Muckle-Flagga  finds  its  way 

Shetland,   the    most    n(jrtherly    point    in    the  into  a    pigeon-hole    labelled   "  Lerwick,"  and 

British    Isles.      W'c    post    our    letter    at    St.  an    experienced    sorter   then    checks    all    the 

Martin's-le-Grand    on    a    Sunday-    night    at  packets  for  the  Shetland   Isles  very  carefully. 
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Ulissiott  to  Deep  Sea  Fishermen. 

delivp:ri\g  the  mails  on  board 
^  mshin'g  smack 


as,  in  consequence  of  the  remoteness  of  the 
group,  serious  clela_\'  would  ensue  if  an}- 
were  mis-sent.  Then  thev  are  tied  in 
separate  bundles,  and  are  placed  in  not 
an  ordinary  mail  bag  but  a  strong  water- 
proof sack,  labelled  "  Aberdeen  to  Lerwick," 
and  at  1.45  the  same  day  (Monday)  the 
bag  is  convevcd  t<i  the  mail  steamer,  which 
starts  at  2  p.m.  for  Scallowa}',  on  the  west 
side  of  Shetland,  where  it  arri\es  about 
2  p.m.  on  Tuesda\-.  The  mails  are  removed 
from  the  vessel,  and  placed  on  a  mail  coach, 
for  conxeyance  to  Lerwick,  on  the  east  side 
of  the  island,  which  at  this  point  is  si.K 
miles  wide.  Our  bag  is  opened  at  Lerwick, 
and  once  more  the  Shetland  letter  undergoes 
the  process  of  sub-sorting.  It  is  stamped, 
and  placed  in  another  bag,  labelled  "  Lerwick 
to  Haroldswick,"  in  the  island  of  Unst.  The 
bag  is  conveyed  by  the  Lerwick  and  Moss- 
bank  mail  car,  leaving  Lerwick  at  9.15  p.m. 
Tuesda}-.  The  Shetland  Isles  are  seventy- 
three  miles  from  north  to  south,  and  this 
stage  means  a  long  drive  with  a  break  of 
a  few  hours  at  Voe.  Mossbank,  \\'hich  is 
on  Yell  Sound,  the  dangerous  channel  that 
separates  the  island  of  Yell  from  the 
Shetland  mainl.uul,  is  reached  at  7,30  a.m. 
on  Wednesda)'.  Here  the  bag  for  Harolds- 
wic]<  is  put  on  a  ferr_\-  boat,  which  starts  at 
8  a.m.,  and    is    due  to  reach    the    other  side 


in  an  hour,  the  distance 
being  three  miles.  But 
the  tide  in  Yell  Sound 
has  a  speed  of  nine  miles 
an  hour,  and,  in  a  gale 
of  wind,  is  the  terror  of 
seamen. 

Ulsta  is  the  landing- 
place  on  the  other  side, 
and  we  are  now  in  the 
islantl  of  \'cll.  A  mail 
car  takes  our  letter  five 
and  a  half  miles  to  Buna- 
voc,  and  another  car  from 
there  to  Cullivoe,  twenty 
miles  further  on,  and  the 
letter  is  opposite  the 
island  of  Unst  at  3  p.m. 
on  Wednesday.  The 
ferr_\"man  who  plies  be- 
tween the  islands  of  Yell 
and  Unst,  across  a  channel 
one  mile  in  width,  takes  charge  of  the  letter, 
and  he  should  arrive  at  Tranavoe,  in  Unst, 
about  3.30  p.m.  There  a  mail  car  awaits  to 
carry  the  letter  eleven  and  a  half  miles  across 
the  island  of  Unst,  and  it  arrives  at  Harolds- 
wick at  6.30  p.m.  the  same  day. 

And  the  last  stage  of  the  letter  arrives 
when  the  following  morning  a  f  )ot  postman 
starts  for  the  shore  station  of  the  Muckle- 
Magga  Lighthouse,  where  he  delivers  the 
packet.  But  here  it  may  lie  for  weeks 
before  the  i^enple  on  the  shore  can  com- 
municate with  those  in  the  lighthouse.  The 
British  Isles  in  these  northern  latitudes  end 
rand  and  dangerous  rocks,  and  it  is 
one  of  these,  rising  to  a  height  of 
two  hundred  feet,  that  the  Muckle-Flagga 
Lighthouse  is  erected,  the  real  Ultima  Thule 
of  North   Britain. 

In  order  to  observe  more  closely  another 
department  of  Post  Office  work,  let  us  get 
back  to  London.  Tra\-clling  post  offices,  in 
which  postal  work  is  conducted  in  trains 
which  are  in  motion,  run  e\er}'  night  from 
h'uston  Square  to  Aberdeen  and  Holyhead, 
from  Paddington  to  Penzance,  from  Waterloo 
to  Southampton  and  Dorchester,  from  Bristol 
to  Newcastle,  and  in  Ireland  between  Dublin 
and  Belfast  and  Dublin  and  Cork.  At 
different  points  on  the  route  of  each  train 
are    erected     standards    and     nets     for    the 
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dcs])atch    and    receipt     nt"    mails.      Ha,L;s    arc  of  letters  t^oes  nii   merrily:    tiie  car  is   fitted 

dmppcd,    and    others    are    collected,    as    the  up   in   all   respects    like    an    ordinary   sorting 

mail     train    rushes    alon^-.      The    ba;^    to    be  office.     The   cost    of   the  con\eyance   of   the 

f  >r\\arded    is    suspended     from    a    projecting  mails  by  railway  amounts  to  more  than  <jne 

arm    at    the    station  ;    is   so    knocked    off  b_\-  and  a-half  million   pounds  annuall)-. 

a    projection    from    the   train    in    full    motion  Tlie    letters    jjosted    in    London    fir    lar_c!;e 

as    to    fall    into   a   net   wliich    is   attachcfl    lo  pro\incial    towns,   such    a,s    Leeds,   Li\erpool, 


i  Itoto  :  C.  fCiti^ltt,  AlUriliat, 


THK    SOLDIERS     POST    BAG. 


the  mail  carriage,  and  is  fir  the  moment 
stretched  (jut  to  recci\-e  it ;  while  at  the 
same  time  the  bag  to  be  left  behind,  being 
hung  out  from  the  mail  carriage,  is  in  like 
manner  so  struck  off  as  to  be  caught  in  a 
net  fixed  at  the  station — the  whole  of  the 
comi)lex  movement  being  so  instantaneous 
that   the  e\'e  cannot    follow    it. 

Inside  the  travelling  post  office  the  sorting 


or  l^ristol,  are  despatched  in  bags  direct  to 
these  towns,  where  the  postal  organisation 
follows  m<.)re  or  less  th-.  lines  of  the  London 
head  office.  Some  of  the  new  jiroxincial 
liead  offices  are  among  the  finest  buildings 
in  the  kingdom.  Leeds,  in  particular, 
posses.scs  a  magnificent  ]oost  office.  It  is 
the  Central  I'.xcliange  fir  the  trimk  tele- 
phone   wires,    and     it    has,    therefore,    been 
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necessary  to  make  special  i^rovision  for 
this  department  of  post  office  business. 
Electricit}-,  indeed,  pla_\-s  a  most  important 
part  oxer  the  whole  building,  and  the  onl\- 
portion  of  the  premises  to  which  there  is  a 
supply  of  gas  is  the  kitchen,  where  it  is 
used  for  cooking  purposes.  I'",\cn  in  the 
heating  of  the  wax  used  in  sealing  the  mail 
bags    electricitv-    is    brought    into    use.      The 
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wax  is  placed  in  small  copper  pans  which 
rest  on  electrical  hot  plates. 

The  undelivered  postal  packet  is  alwaws 
a  source  of  great  distress  to  the  Postmaster- 
General  when  he  makes  his  annual  report, 
and  it  would  seem  that  either  the  I^ritish 
public  is  growing  more  careless  or  its  faith 
in  the  omniscience  of  the  Post  Office  is 
increasing.  Take,  for  example,  the  case  of 
Leeds,  where  in  one  year  there  were  31,990 
letters  which  could  neither  be  deli\-ered  to 
the  addressees  nor  returned  to  the  senders. 
In  other  large  towns  the  figures  are  not  less 
startling. 

Property  of  the  value  of  ;{^68o,000  was 
found    in   one  year  in  letters  opened    in   the 


Returned  Letter  Offices  in  the  United 
Kingdom.  Strangest  of  all  phenomena  in 
the  statistics  of  human  frailty  is  the  fact 
that  345,690  packets  ha\e  been  posted  during 
a  period  of  twelve  months  without  an  address, 
and  they  actually  contained  cash  and  paper 
money  to  the  value  of  nearl}'  ^7,500. 

The  statistics  of  the  post  office  in  a  large 
town  like  Liverpool  are  interesting.  The 
population  is  about  700,000,  and  in 
one  ordinary  week  there  were  deliv- 
ered in  the  district  1,724,938  letters; 
716  postmen  are  emplo\^ed  in  the  dis- 
trict; and  there  are  447  town  letter- 
boxes. Li\'erpool  is  an  exceptionally 
busy  p(_ist  office  centre,  because  of 
the  foreign  mails  which  are  made 
up  here.  Those  for  West  Africa 
ha\'c  to  be  enclosed  in  waterproof 
bags,  as  at  some  places  they  are 
thrown  overboard,  and  are  A\ashed 
ashore  through  the   surf 

The  chief  differences  between  Lon- 
don and  a  pro\-incial  town  as  far  as 
the  post  office  is  concerned  consist 
in  the  cross  posts  and  rural  district 
systems  which  are  in  existence  in 
the  big  country  offices.  In  the  Li\er- 
pool  district  there  are  fi\e  district  and 
tweh'e  sub-district  offices,  at  which 
the  postmen  not  only  deli\-er  and 
collect  but  stamp  and  primarilx-  sort 
the  letters  the\'  collect.  A  country 
postman  in  these  districts  is  a  man 
from  whom  much  is  expected. 

Before  the  _\-ear  1897  there  were 
hundreds  of  places  which  had  never 
boasted  of  a  free  cleli\ery  of  letters.  The 
inhabitants  of  man_\-  isolated  rural  districts 
had  to  make  their  own  arrangements  for 
getting  their  letters  from  the  nearest  town. 
But  this  is  now  altered,  and  the  extension 
of  rural  posts  is  practically  complete.  The 
rural  post  office  is  in  miniature  what  the 
big  town  office  is,  with  the  important  ex- 
ception that  the  sorting  is  here  reduced  to 
a  minimum. 

This  sketch  of  the  work  of  the  Post  Office 
in  the  British  Isles  would  be  incomplete 
without  some  reference  to  the  mail  routes 
to  the  Continent.  By  far  the  greater  number 
of  Continental  mails  go  z'id  Dover  and  Calais, 
and  b\-  this  route  goes  e\-ery  week,  on  Friday 
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evenings,  the  Indian  mail.  The  carriage  <if 
the  mails  by  the  packet  service  costs  the 
Go\ernment  nearl\-  iJ^25,000  a  }-car,  and  in 
cases  (if  tlela_\-  the  Post  Office  has  the  iiL;lit 
to  line  the  contractin;j;  compan)-  /,  5  for 
twenty  minutes,  antl  £.S  for  exery  additional 
fifteen  minutes.  The  London  to  l)i\er 
mail  train  has  a  sortin;^-  carriat^'e  attached 
e\-er_\-  niL;ht,  but  on  l'~rida_\-s  the  number  of 
bags  carried  is  greatl)'  in  excess  ot  other 
da\-s.  The  bags  of  the  Indian  mail  not 
infrequently  number  over  1,800,  each  one 
of  which  weighs  on  an  average  50  lb. 
They  do  not  all  come  down  to  Do\er  b_\- 
the  same  train  or  cross  by  the  same  boat, 
but  the\-  unite  at  Calais,  and  cross  the 
Continent  to  Hrindisi  in  charge  of  a  man 
from  the    Lontlon  office. 

The  total  number  of  persons  employed 
in  the  Post  Office  in  the  United  Kingdom 
is  over  173,000,  of  whom  about  35,000  are 
women.     Of    these,    b)-    far    the    larger    pro- 


portion deal  with  his  Majesty's  mails, 
either  solely  or  in  addition  to  telegra|)h, 
money  order,  and  sa\ings  bank  duties. 
The  parcel  post  comes,  of  course,  under 
our  title,  but  it  calls  for  no  s|)ecial  treat- 
nuMit,  as  in  so  man\-  wa\'S  the  parcel  is 
go\erne<l  by  the  same  conditions  as  the 
letter,  ami  we  ha\'e  always  included  it  in 
tin;  term  "  |iostal  packet."  The  number  of 
parcels  con\eyed  b_\-  the  P(.)st  Office  in  one 
year,  according  to  the  most  recent  return, 
is  81,017,000,  and  a  large  number  of  these 
are  carried  on  the  back  of  the  long-suffering 
[Postman  ;  yet  there  are  critics  of  the  Post 
Office  who  have  complained  of  the  gait  <jf 
the  axerage  postman ;  they  have  asserted 
that  he  does  not  carry  himself  well,  that 
he  seems  depressed,  and  takes  a  c_\nical 
\iew  of  things.  Both  mentally  and 
physically  he  seems  overburdened  with  the 
responsibility  and  the  weight  of  "  His 
Majest)''s    Mails." 

]':d\vaki)    Bknxktt. 


SHU'l'ING   THK    MAU.S   .AT    DOVEK. 
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HOW    GAS    IS    MADE. 


L'XPROMISING   though   it   may   appear, 
the  production  of  gas  from  coal  presents 
some   interesting   and,   indeed,  weirdly 
picturesque  features. 

The  essential  principle  is,  of  course,  the 
subjection  of  certain  classes  of  coal  to  great 
heat  in  a  closed  vessel,  when  a  part  of  the 
substance  passes  off  as  gas,  and  can  be 
collected  to  burn  with  a  luminc.ius  flame  at 
the  end  of  a  pipe.  Imagine,  therefore,  long 
lines  of  small,  black,  round  doors,  one  line  set 
above  another,  in  a  long,  black  wall,  ha\ing 
black    pipes    rising    upward    from    near    the 


bLust  wildly  forth,  lighting  up  the  dingy 
building  with  a  weird  and  lurid  glare  ;  but 
the  three  men — for  there  are  three  to  a  gang 
or  group  who  work  together  here — speedily 
rake  out  the  fiery  hot  mass  from  within,  and 
it  falls  through  an  o|jcning  in  the  floor — 
protected  b_\-  a  sheet  of  iron — to  the  shed 
below,  where  (jther  men  are  waiting  to  quench 
it  with  water. 

Hissing  and  steaming,  the  stuff  quickly 
cools,  and  is  now  known  as  coke.  The  small 
will  be  sifted  from  the  large,  the  small  cinder 
being  known  as   "  breeze."     Coke  is  the  coal 


doors,  to  a  long  black  box  at  the  top  of  the      from  which  the  gas  has  been  "distilled' 


wall.  The  wide  roof  abo\'e  is  dark  and 
ding)',  and  heaps  of  coal  opposite  the  round 
doors  add  to  the  prexailing  hue.  From  this 
big  black  ca\  ern  the  magicians  of  manu- 
facturers produce  the  brilliant  artificial  light 
which  is  to  illuminate  so  many  hours  of 
darkness. 

Suddenly  a  group  of  men  come  on  duty. 


e.Ktracted  ;  the  door  whence  it  came  is  the 
entrance  to  the  retort  ;  while  the  building  is 
known  as  the  Retort  House,  in  which  the 
coal  gas  is  actually  produced. 

Ha\ing  cleared  out  all  the  coke,  the  men 
proceed  to  re-charge  the  retort.  If  experi- 
enced and  well  up  to  their  dut_\',  the_\'  work 
with  a  swing  and  a  rh\-thm  of  action  which  is 


One  of  them  swings  open  a  door,  and  flames      good  to  see.      Their  object,  of  course,  is  to 

get  the  door  of  that  fiery 
furnace  closed  as  soon  as 
possible. 

While  one  man,  with  a 
regular  sway  of  his  body  and 
a  swing  of  his  arms,  throws 
one  sho\elful  after  another 
of  coal  into  the  white-hot 
opening,  his  ci.iurades  are 
filling  the  scoop.  This  in- 
■%  strumcnt  is  like  a  long  pipe 
cut  lengthwise  midwa\-  in 
two,  and  is  fitted  with  a  long 
cross-handle  at  the  end. 

When  it  is  full  the  leader 
of  the  group  gi\es  the  word  ; 
each  of  the  three  men  throws 
a  couple  of  shovelfuls  to  the 
7^  end  of  the  retort,  the  leader 
grasjjs  the  cross-handle,  his 
comi:)anions  lift  the  scoop  in 
the  middle  by  means  of  an 
iinn  rod  placed  underneath, 
and  it  is  then  run  smartly 
DRAWING  THK  RKTORTS.  ■' ''',z:r'r'" i^^TT"- ^ •  into     the     retort     over    the 
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nil!,     turned     hi'i^l^lw 

and  [niUcd  mil  empty 

with  a  nourish  !      The 

whole    process   is   so 

deftly     and     system- 
atically    performed 

that    probably    almut 

the    same  amount  nf 

coal  is   shot  into  the 

retort   <in    each   occa- 
sion.      The    ])erform- 

ance  is  Ljonc  through 

twice   for  each  retort. 

and    b\^  this    method 

the       vessels       are 

charged  according;  to 

their    cajjacity    tor 

)-iclding    the    best 

results. 

T  h  c     w  o  r  k      i  s 

arduous     in     the     great    heat,    and    in    large 

establishments  a  group  of  men   are    allowed 

a  spell  of  rest  at  the  lapse  of  each  half-hour, 

their    shift    of   work    occupying   about    eight 

hours  before  they  leave.  But,  again,  in  some 
works  machines  running  on  rails  in  front 
of  the  lines  i;)f  doors  are  used  to  rake  out 
the    glowing    coke   and    re-charge  with   Iresh 

C(.)al.  Si.K  hours  is  about  the  length  of  time 
which  the  coal  is  allowed  to  remain  in  the 
retorts  t(.i  gi\e  off  its  gas.  The  retorts  are 
usually  made  of  the  most  stubljorn  firecla}-, 
and  are  three  inches  or  so  in  thickness. 
The)-  are  built  together  ver_\'  solidly  o\er 
furnaces,  and  are  almost  continuously  kept 
white-hot.  The  heat  of  the  furnaces  is  in- 
tense, being  considerably  over  2,ooo  degrees 
Fahr.  The  temperature  may  be  tested  in 
an  interesting  manner  b}-  placing  a  piece  of 
platinum  in  the  furnace  and,  when  hot,  plung- 
ing it  immediatel}'  into  water  ;  the  rise  in 
temperature  of  the  \\ater  is  then  taken,  and 
an  approximate  estimate  formed  of  the  heat 
in  the  furnace. 

]5ut  we  must  follow  the  adxentures  of  the 
gas.  It  rises  from  the  heated  co.il  in  the 
closed  retort,  and  escapes  through  the  pipes 
to  the  large  black  bo.x  above,  which  contains 
tar  water,  and  is  called  the  hydraulic  main. 
The  pipes  dip  into  the  water,  and  l)y  this 
arrangement  the  gas  is  ])revented  from 
returning  to  the  retort.  Both  tar  and 
water  are  condensed  from  the  gas,  and  an 
13 
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overflow  ])ipe  leads  them  down  to  the  tar 
well. 

But  the  gas  itself  passes  on  by  a  pij^e 
running  out  from  the  overflow  pipe  above  tiie 
tar  well  t.i  the  condensers.  These  consist  of 
an  arrangement  of  numerous  bent  pipes,  of 
which  there  are  several  t_\-pes,  kept  cold,  their 
frigidity  causing  more  tar  to  be  collected,  and 
from  these  pipes  the  tar  slowl>-  trickles  down 
to  a  tar  well.  After  passing  through  the 
conden.sers  the  gas  is  still  ver_\-  impure,  and 
has  to  be  washed  and  scrubbed,  and  treated 
with  lime  to  free  it  from  its  ammonia  and 
sul])huretted   h)-drogen. 

The  "  washer  "  consists  essentially  of  a  suit- 
able receptacle  containing  water,  and  the  gas 
is  simply  sent  through  this  w.iter,  which 
dissolves  some  of  its  impurities;  but  in  the 
"  scrubber,"  through  which  it  next  i)a.sses,  it 
is  led  up  a  large  pipe  or  tower  filled  with  deal 
boards,  or  with  coke  having  water  trickling 
o\er  it.  ihe  w.isher  and  .scrubber  are  com- 
liined  in  some  manufactories,  but  in  any  case 
the  water  .soon  smells  strongl\-  of  ammonia, 
and  indicates  the  quantity  of  that  chemical 
which  is  being  extracted  from  the  ga.s. 
.\gain,  In-  another  system  of  scrubbing,  the 
gas  is  drawn  up  through  a  confined  space 
through   which   spray  is  made  to  descend. 

.\n  "  exhauster,"  consisting  usually  of  a 
fan   or    pump,   which    is    fi.xed    further    on — 
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generally  at  the  station  meter  house — draws 
the  gas  from  the  retort  through  all  its  mazy 
windings,  a  steam-jet  injector  being  also 
used   as  exhauster   in   some  works. 

After  being  scrubbed,  the  gas  is  made  to 
pass  through  thick  la\'ers  of  fresh  slacked 
lime  in  tanks  to  free  it  from  the  evil-smelling 
sulphuretted  hydrogen,  bisulphide  of  carbon, 
and  carbonic  acid.  Other  substances  beside 
lime  are  sometimes  used,  such  as  slighth- 
moist  iron  o.xide,  mixed  with  sawdust,  or 
chaff,  to  render  it  porous.  The  object  which 
must  be  obtained,  however,  is  to  bring  up 
the  gas  to  the  Parliamentar)'  standard  of 
purity. 

The  freedom  from  sulphuretted  hydrogen 
should  be  shown,  not  only  b}-  the  absence  of 
its  \-er\'  unpleasant  odour,  but  b_\'  the  fact 
that  ten  cubic  feet  of  gas  shall  not  show  a 
stain  on  lead  paper  ;  furthermore,  not  more 
than  twent}-two  grains  of  sulphur,  or  four 
grains  of  ammonia,  must  be  traceable  in  a 
hundred  cubic  feet. 

Passing  from  the  lime  tanks,  the  gas 
goes  to  the  station  meter  house,  where  it  is 
measured,  and  where  the  pressure  instruments 
are  kept ;  it  is  then  at  last  allowed  to  escape 


to  those  immensely  large  round  gas-holders 
which  form  the  most  prominent  object  of 
any  gasworks.  These  huge  vessels  are  built 
over  great  tanks  of  water,  and  in  them 
the  gas  is  stored  and  kept  ready  for 
use. 

It  is  important  to  notice  that  the  lime 
purifiers  are  so  constructed  that  when  one 
part  is  saturated  with  impLunties,  the  stream 
of  gas  can  be  directed  to  a  freshl)'  renewed 
portion,  while  the  impure  lime  is  remo\ed. 
Indeed,  this  principle  applies  throughout,  the 
ai:)paratus  being  so  arranged  that  .some  ]3arts 
can  be  thrown  out  of  action  while  other  parts 
are  continuing  the  work. 

The  ingenuity  of  chemists  and  of  engineers 
has  enabled  manufacturers  to  increase  the 
volume  and  enrich  the  illumination  by  the 
use  of  water-gas  and  of  vapour  from  mineral 
oils.  The  combination  of  these  two  products 
is  known  as  carburetted  water-gas,  and  it  may 
be  said  without  e.xaggeration  that  the  pre- 
paration of  this  compound  now  enters  very 
largel)'  into  the  manufacture  of  gas.  And  so 
long  as  the  product  is  up  to  the  Parliamentary 
standard  of  fifteen  or  si.xteen  sperm  candles  in 
illuminating  power  and  is  free  from  poisonous 
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vapiiur.  llierc  is,  of  course,  no  fraiul    in   tiuis 
producinL;'  the  illuminant. 

.More  than  a  hiiiuh'ed  years  a_Ljo  La\disier 
showed  that  hyiiroL^en  and  carbonic-oxide 
could  be  [jroduced  b_\-  pussint;-  steam  throuL;h 
ficr\-  hot  coke,  air  beinc;  siip])hed  at  intersals 
to  maintain  tile  col<e  in  a  ra<hailt  l;1ow.  Tin- 
h\'dro;_;en  i;as  and  carbonic-oxide  niixetl  to- 
L;etlicr  make  the  popularh-  callefi  water-ijas. 
i?urnt  alone,  it  is  \ery  hot.  but  its  illuminatinL; 
power  is  sliijht  ;  it  is,  therefore,  enriched 
or  '■  carburetted  "  b\'  mincjlini;'  it  with 
y;as  made  from  mineral  oil.  The  process 
consists  essentiall}-  in  passing  the  water- 
L;as  throut^h  receptacles  called  "  car- 
buretters"  containing;'  intensely  hot 
bricks  with  the  i^il  spra\ed  on  them. 
Waste  fat  is  used  in  s(jme  parts  of  the 
world  as  a  source  of  oil   i^as. 

.So  lart^'cly  is  this  process  employed 
that  a  firm  in  London  has  constructed 
suitable  apparatus,  for  use  in  Great 
Britain  and  other  parts  of  the  world, 
cajjable  altogether  of  producing  the  un- 
thinkable quantity  of  nearly  406,000,000 
cubic  feet  daily.  Not  onl}-  do  mammoth- 
concerns  like  the  Gas  Light  and  Coke 
Com  pan}-  of  London  use  it,  but  much 
smaller  undertakings  in  different  parts 
of  the  country,  while  it  has  made  its 
way  to  Shanghai,  in  China. 

Gas  differs,    however,  \-ery   widely   in 
price.     The  Gas  Light  and  Coke  Com- 
pan)',    for    instance,    which    is    said    to 
manufacture    the    brain-bewildering  cjuantitx' 
of  22,000,000,000  cubic  feet  annually,  charges 
3s.    per  thousand    cubic    feet — and    this   is   a 
reduction   from   a    pre\ious    charge ;    but  the 
South  Metropolitan,  which  is  said  to  manu- 
facture   little    more    than    half   that    gigantic 
c]uantity,    charges    2s.    3d.,    the    same    price 
which    rules    at     Plymouth,    while     in     some 
places  the  cost   is  as  high  as  4s.  6(1. 

The  gas  industry  is,  no  doubt,  still  one 
of  the  great  trades  of  the  countr)-.  It  is 
useless  to  quote  figures,  which  may  change 
from  year  to  year,  as  to  numbers  of  works 
in  existence  or  the  multitude  of  men  emiiloyed  ; 
but  the  round,  familiar  gas-holder  ma_\-  be 
seen  almost  e\ervwhere.  Has  this  large 
industry  a  future,  or  is  it  destined  to  decline? 
No  man  can  say.  Electricity  is  a  powerful 
rival  ;  but  the  brilliant  results  of  compres.sed 


incandescent  gas  and  the  immense  use  of 
gas  for  ]jur[)oscs  of  heating  indicate  tliat 
it  will   not  x'ield  without  a  struggle. 

The  grounds  t)f  the  great  (jlasgovv  Exliibi- 
tion  in  1901  were  radiant  at  night  with  a 
soft,  white  light,  which  experts  declared  to 
he  the  perfection  of  artificial  illumination  on 
a  large  scale.  The  light  was  not  electric,  but 
was  produced  b\'  gas  ;  it  was  used  on  the 
new   high-pressure  principle,  and  with   incan- 
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descent  burners.  I-'our  of  the  Keith  burners 
grouped  in  one  lam]}  \'ielded  a  resjilend- 
ent  light  equal  to  at  least  1,200  sperm 
candles,  and  quite  threw  into  the  shade  the 
electric  arc  lamps  b_\'  the  water-chute,  which 
were  each  supposed  to  be  ec|ual  to  1,000 
candles. 

So  successful,  indeed,  were  the  results  that 
the  authorities  of  the  Turin  ICxhibition  in  the 
following  year  decided  to  illuminate  their 
grounds  in  a  similar  manner;  and  during  the 
winter  of  1901  2  the  south  nave  of  the 
Crystal  Palace  at  Sxxlenham  was  made  re- 
splendent by  gas  used   on   the  same  system. 

Intensified  gas-lighting — that  is,  the  high- 
])ressure  s\-stem — was  invented  b_\-  iM.  Grej'son, 
a  J-ielgian  gas  engineer,  in  1896;  the  incan- 
tlescent  mantle  gas-lighting  having  been 
invented    b}-   Baron   W'elsbach,  an    Austrian, 
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about  ten  _\ears  prc\  imisl)-.  M.  Gre\-.son 
introduced  a  burner  which,  b_\-  the  use  of  gas 
at  a  high  pressure,  and  consuming  only  the 
average  ten  feet  per  hour  of  the  ordinary 
burner,  drew  fi\c  times  its  volume  of  air 
per  hour  into  the  combustion  ;  and  using 
with  it  an  incandescent  mantle  he  obtained 
an  immensely  increased  light,  equal  to  that 
of  more  than   300  sperm  candles. 

This  is  the  essential  principle.  But  for 
the  satisfactory  working  of  this  principle  it 
is  necessary  to  increase  the  pressure  of  the 
gas  about  four  times  more  than  that  at  which 
it  is  usualh*  found  in  the  mains  ;  and  his 
method  of  compressing  the  gas  was  not  in 
practice  very  successful. 

Several  other  plans  were  suggested  ;  and 
one  of  the  most   satisfactory  was    the  auto- 


matic compressor,  introduced  b}-  Mr.  James 
Keith,  C.E. — the  actual  inventor  being,  we 
believe,  his  son,  Mr.  George  Keith — and  it 
was  their  method  b)'  which  the  very  beautiful 
results  were  obtained  at  Glasgow  and  Turin. 
A  suitable  burner  is  also  a  necessit}-;  but  into 
the  battle  of  the  burners  we  need  not  enter. 

Thus,  while  the  opening  years  of  the 
nineteenth  centur\'  saw  the  gradual  adoption 
of  gas  as  an  illuminating  agent,  the  opening 
years  of  the  twentieth  century  behold  a 
remarkable  development  of  its  power  and 
resources.  A  soft,  white  light  beams  from 
its  best  burners,  and  multitudes  of  persons 
use  its  flame  as  a  fuel.  Striving  to  hold  its 
own,  it  seems  more  efficient  than  ever  in 
diffusing  light  and  warmth,  and  so  suppl_\'ing 
two  of  the  great  needs  of  mankind. 

F.  M.  Holmes. 
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THE    MANUFACTURE    OF  BISCUITS    AND    CAKES. 

IT  is  not  nccessan-  U>\-  the  pui-puscs  of  die  on    the    l)a'^is    cil"   a   calculalinn    made    h\-   an 

present    article     to    entei'     into     a     Ioiil;  aulhorit}-  in   the  matter,  tliat  there  are  about 

detailed     liistory     ot     the    i)isciiit     and  25,000  persons  empl<nx'd   in  tlie  mainifactin-e 

tiie   cake,   althoUL;ii    sucii    a    task    would,    no  of  biscuits  ;md  cakes.      The  majority  of  these 

doubt,  be  attended  with  considerable  interest,  workers  are,  of  course,  attached  to  the  leading 

Among  the  earl_\-  Romans  it  was  the  custom  firms.       For    instance,  one    house   ma_\-    have 

to  break    a   cake   abo\e  a    bride's   head   as   a  1,500   or   2,ooo  employees,   whei-eas   a    nuich 

token  of  good  luck.      This,  ho\\e\er,  was  long  smaller     maniifactm-er     may     be     miable     to 

before    the    custom     of    throwing    rice,    old  employ  a  hundred,  or  e\en  a  score, 

shoes,  and    confetti    after  the    bride.       Cakes  Most  of  the  large  firms  ha\e  a  night  and  a 


also  performed  an  im|)ortant  part  in  matri- 
monial separations.  When  a  husband  and 
wife  decided  to  part,  a  cake  would  be 
broken  in  twain,  each  retaining  a  half, 
which,  like  rosemar\',  was  "  for  remembrance." 
But  in  these  practical  and  matter-of-f;^ct  days 
biscuits  and  cakes  are  produced  and  utilised 
only  fjr  consumption. 

It  is  not  possible  to  la\-  down  any 
specific  figures  in  relation  to  this  industry, 
for  the  simple  reason  that  nohod\-  .appears 
to  ha\c  thought  it  worth  his  while  to  comijile 
a  statistical  work  on  the  subject  which  should 
be  kept  up  to  date  and  as  a  book  of  refer- 
ence. It  is  therefore  onl\'  b)-  comparison  and 
computation  that  we  can  arrive  at  a  repre- 
sentative aggregate,     lint   it    ma)'  be  stated. 


da_\-  staff  and  machines  are  constantl\-  going, 
it  is  the  aim  of  the  makers  to  get  the  biscuits 
into  the  hands — or  mouths — of  the  public  as 
soon  after  production  as  possible.  Practically 
speaking,  they  do  not  stock  any  goods,  making 
one  day  what  is  re(|uired  fir  the  lU'xt  day's 
deli\cr_\-.  Anyone  who  has  eaten  a  biscuit 
warm  from  the  o\-en,  and  com])arcd  its  flaxour 
with  the  article  which  may  iia\e  been  stocked 
lor  some  time  b\'  a  gmcer  oi-  confectioner, 
will   appreciate  this  |)roinptitude. 

It  is  pro])osefl  in  tlie  |)resent  article  to  trace 
the  c\<iluti(.)n  of  the  l)iscuit,  from  the  flour  in 
sack  to  the  completed  and  baked  comestible. 
The  manufacture  of  biscuits  is  an  industry 
that  has  ad\anced  witii  giant  stride,  and  a 
commercial    tra\eller   who,    tln'rt\-   \-ears   ago, 
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had  but  two  or  three  competitors  to  wrestle 
with,  has  to-da)'  to  reckon  with  between 
thirt\-  and  forty.  It  is  interesting,  in  pass- 
ing, to  note  how  the  word  "  biscuit "  has 
varied  in  the  speUing  through  the  cen- 
turies. In  tlie  fourteenth  it  was  written 
"  bcsquite  "  ;  in  the  fifteenth,  "  U'.squyte  "  ;  in 
the  si.xteenth,  "  bysket "  ;  and  in  the  eigh- 
teenth, "  bisket."  The  present  method  of 
spelhng  the  word  is,  letter  for  letter,  the 
same  as  the  French.  The  derivation 
of    the    word    is    clearl\'    shuwn    in    its    com- 


DOUGH  COMING  OUT  OF  THE  MIXER. 

position  —  thus,  "  bis,"  twice,  and  "  cuit," 
baked,  or  twice-baked — and  has  reference 
to  the  custom  of  doubl_\-  cooking  biscuits 
which  prevailed  in  the  distant  past,  at  a 
time  when  they  were  rendered  so  hard  as 
to  ensure  their  keeping  for  a  great  length 
of  time. 

Ever)-  biscuit  manufacturer  with  a  trade  of 
any  dimensions  must  have  plenty  of  storage 
room,  in  v>'hich  to  keep  the  various  ingredients 
in  bulk.  Flour,  sugar,  butter,  eggs,  almonds, 
dried  fruits,  essences,  syrups,  etc.,  all  have  to  be 
received  in  large  quantities  nearly  ever}'  day. 
They    are,    however,    used    directl}-,    or    soon 


after  arrival.  To  all  intents  and  purposes,  it 
is  a  ca.se  of  going  in  at  one  part  of  the  build- 
ing raw,  pa.ssing  straight  through  and  out, 
cooked,  at  another.  Some  articles  are  kept 
in  a  cold  storage  chamber,  in  which  the  tem- 
perature is  eighteen  degrees  below  freezing 
ptjint. 

X'arious  kinds  of  flour  are  used  for  different 
kinds  of  biscuits.  There  is  also  an  elaborate 
process  of  blending  employed.  The  flours 
are  put  into  "  hoppers,"  and  during  a  single 
journey  down  and  up  again  they  are  blended, 
mixed,  sifted,  and  pass  into  a  sack  ready 
for  u.se.  The  sifting  is  necessary  not  only 
on  behalf  of  the  consumer,  but  of  the 
manufacturer  also.  Any  foreign  substance 
contained  in  the  flour  might  not  alone  be 
detrimental  to  the  flavour  of  the  biscuit, 
but  render  a  large  stock  unsaleable. 

Pure  butter  is  used  for  the  rich  class  of 
biscuits,  and  lard  for  the  plainer  kinds.  Both 
are  broken  and  beaten  up,  the  more  easily  to 
be  manipulated.  Eggs  are  also  broken,  turned 
into  a  large  metal  cup,  and  beaten  up : 
almonds  are  blanched  first  b_\'  machiner_\-,  and 
finished  b}-  hand.  The  various  ingredients, 
all  having  been  duly  weighed,  are  thrown  into 
huge  mi-xers,  A\here  they  are  thoroughly  in- 
corporated, and  the  dough  kneaded. 

When  the  dough  is  taken  out  of  the 
mixer,  in  a  bulky  and  sticky  mass,  it 
is  dusted  with  flour,  and  pas.sed  through 
\arious  rolling  machines  or  brakes,  by 
means  of  which  it  is  flattened  f)ut  to  the 
required  thickness  for  the  biscuits.  Thus, 
in  long  sheets  or  ribbons,  it  passes  along 
to  be  dealt  with  by  the  biscuit -cutting 
machine.  This  machine  is  fitted  with 
rollers,  endless  webbing,  a  series  of  cutters 
on  top,  and  carries  beneath  a  procession 
of  metal  trays.  There  are  men  to  feed  and 
relieve  the  machine.  One  man  introduces 
into  the  machine  a  length  of  dough,  which 
is  carried  along  on  the  webbing,  beneath 
the  cutters,  for  the  biscuit  shapes  to  be 
stamped  out.  The  ribbon  then  divides,  the 
waste  rising  on  to  a  roller  and  being  carried 
into  a  receptacle  ;  at  the  same  time  the 
unbaked  biscuits  pass  through  underneath, 
and  are  dropped  automaticall\'  on  to  the 
metal  trays,  which  synchronise  in  their  move- 
ment so  as  to  receive  the  rows  of  biscuits 
from  the  cutters. 


ROLLING    THE    DOUGH    ANH    L.WINC    OIT    HANU-NL\UK    BISCLITS    KKADV    KOK    BAKING. 
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The  popular  biscuit  knmvn  as  the 
"  Colonial  " — a  long,  straight  biscuit,  grooved 
on  top — differs  somewhat  from  other  biscuits 
in  the  process  of  manufacture.  In  this  in- 
stance the  dough  is  forced  through  numerous 
apertures,  in  which  are  a  number  of  metal 
protuberances,  and  these  form  the  grooves 
as  the  dough  passes  through.  The  latter 
comes  through  in  long  strips,  and  is  subse- 
quentl}-  cut  into  shorter  lengths,  and  laid 
upon  trays  in  the  manner  already  described. 

The  tra\'s,  on  which  are  the  raw  biscuits, 
are  taken  off  the  machine  and  straightway 
placed    in    the    o\'en.       The    latter    is    fitted 
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with  endless  chains,  upon  which  the  tra}'s 
repose,  passing  slowly  througli  the  oven, 
and  being  baked  on  the  wa\-.  By  the  time 
they  have  arrived  at  the  exit  door  they 
are  baked  to  a  nicet_\-.  The  trays  are  taken 
from  the  o\'en,  tlie  biscuits  remo\ed  into 
wooden  receptacles,  and  placed  on  racks  to 
cool.  It  is  one  continuous  operation.  The 
progress  of  the  biscuits  through  the  o\en  is 
exacth'  timed,  the  period  var}-ing,  of  course, 
with  different  biscuits. 

This  method  of  baking  is  almost  uni\ersall_\' 
ado[3ted,  although  there  are  difterent  t_\-pes 
of  o\en.  One  consists  of  a  roomy  chamber, 
in  which  is  a  kind  of  huge  paddle-wheel,  the 
biscuit  tra}-s  being  carried  round  the  circum- 


ference, the  process  of  feeding  and  relieving 
constantly  going  on  through  a  long,  narrow 
aperture  in  front.  The  wheel  is  timed  to 
pause  at  the  opening  sufficienth-  long  to 
allow  of  so  man}'  trap's  being  taken  off 
and  so  many  put  on.  Then  on  its  way 
again.  One  revolution  of  the  wheel  bakes 
tlie  biscuits.  There  are  also  hand  ovens 
and  hand-made  biscuits.  This  form  of 
labour  becomes  necessary  on  account  of  the 
delicate  composition  of  the  biscuit,  which 
would  be  entirely  spoiled  if  dealt  with 
by  machiner)'.  The  work  looks  childishly 
simple,  yet  is  very  difficult,  taking  several 
years  in  which  to  attain  proficiency.  Any 
inexperienced  person  attempting  the  task 
would  be  doomed  to  complete  failure. 

An  interesting  process  is  the  making  of 
the  small   cakes   known   as  Fairy  cakes.      A 

large  tra_\-,  fitted  with 
metal  cups,  passes 
under  a  series  of 
feeders,  which  auto- 
maticall)'  drop  the 
wet  ingredients,  in 
the  form  of  "  dabs," 
into  the  cups.  The 
tray  then  pas.ses  on 
to  the  o\en.  The 
cleaning  of  the  metal 
cups,  prior  to  receiv- 
ing the  ingredients, 
is  done  automatically, 
and  is  also  interesting. 
A  number  of  circular 
"  rubbers,"  which 
exactly  fit  the  cups, 
are  kept  constantly  and  rapidly  revoh-ing.  A 
tra\-  of  cups  is  held  against  the  rubbers — 
one  rubber  to  each  cup — and  in  a  trice  the 
^\•hole  have  been  thoroughl)-  cleansed.  It  is 
a  wonderful  time-saving  contri\-ance. 

We  now  come  to  the  wafer  making, 
which  is  a  very  interesting  branch  of  the 
industrw  A  large  circular  chamber,  heated 
hv  gas,  is  fitted  with  a  series  of  large 
metal  moulds.  The  liquid  is  poured  into 
the  latter,  stamped  with  the  name  and 
pattern,  and  cooked  in  one  revolution  of 
the  chamber.  Twenty-four  wafers  are  made 
in  one  operation,  the  sheet  being  subsequently 
di\-ided  up  into  single  wafers,  either  by 
hand  or  b\-  a  cutting  machine,  also    in  one 
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the  st()\c,  re- 
al )pcariii_Lj  at  tlic 
mouth  witli  the 
wafers   cooked. 

Another     \ery 
in tercst int;'    de- 
partment  is    tliat 
in  which  tlie  icint;- 
is  done.     J5i.scuit.s 
with     fanc}'     de- 
siL;iis  in  su.^ar  on 
lop    are    famih'ar 
to    most     people, 
i)ut  po.ssibl)-  \er_\' 
few  are  aware  of 
the    method     by 
which    the    effect 
i.s    profhiced.       It 
is     done     ahnost     entirely      In'      hand,     anrl 
almost      exclusiveh'     b_\'     i;irls.       No     doulit 
the    latter    are    selected     for    the     wurk     on 
account    of   their    deftness    and    liL;htness    of 
touch.    The  iciuL;  suLjar  is  contained  in  a  small 
can\as    baL,^  which   tapers  to   a   narrow  neck, 
and    is    fitted    with    a    metal    perfiratetl    end. 
The    biscuits    are    spread    out    on    a    bench  ; 
the    L,drl    takes    the    icinij    bat^'    in     her    ri^jht 
hand,     and      by     applying;      sli;j;ht      pressure 
forces  the  contents   throuLjh   the  [perforations 
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operation.  After  the  wafers  are  cut  they  are 
ejected  at  the  rear  of  the  machine,  where 
a  number  of  girls  are  readv  to  recei\e  and 
])ack  them.  Another  kind  fif  wafer,  known  as 
the  "  Cornet,"  is  fashioned  in  the  firm  of  a 
hollow  cone.  It  is  newer  than  the  plain  tablet, 
which  is  not  now  so  popular.  The  imple- 
ments and  process  ot  manuficture  of  this  are 
ciu'ious.  The  stove  is  the  same  as  in  the  case 
of  the  other  wafers,  but  in  the  bottom  half  of  at  the  end,  which  adhere  in  a  fancy  desis^n 
the  moulds  is  a  series  of  conical  apertures,  to  the  to|j  of  the  biscuit.  Then  there  is  ])lain 
havin<r  small  holes  at  the  bottom  to  admit  icing.  For  this  a  kind  of  artist's  palette  knife 
air;  the  top  half  of  the  mould  is  fitted  with  a  is  dipped  in  the  liquid,  and  lighth'  passed 
corresponding  series  of  conical  protuberances  o\er  the  top  of  the  biscuit, 
made  t(j  fit  almost  flush 
The  liquid  ingredients  are 
contained  in  a  metal  reser- 
voir, in  the  floor  of  which 
area  number  of  small  jets, 
one  to  each  aperture  of 
the  mould,  and  so  arranged 
that  the)-  ma\-  be  brought 
immediately  over  them. 
Thus,  by  means  of  uni- 
form pressure,  all 
the  jets  are  made 
to  eject  into  the 
apertures  an  equally 
distributed  quantit}- 
of  liquid.  The  reser- 
\oir  is  then  removed, 
the  mould  closed 
down, and  sent  round 
14 
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There  is  not  much  to  add  concerning  cakes, 
the  manufacture  of  which  is  practicall)-  em- 
bodied in,  or  attendant  upon,  the  manufacture 
of  biscuits.  The  processes  are  much  the 
same  up  to  the  dough  stage,  \\hen  they  go 
their  different  \va}-s,  biscuits  to  the  rolling  and 
cutting  machines,  cakes  to  the  tins.  The 
most  popular  cakes  are  those  which  are  called 
"  slabs,"  which  are  subsequently  cut  into 
wedges  or  slices  b\-  the  retailer.  In  connec- 
tion with  this  department,  large  quantities 
of  lemon,  orange,  and  citron  peel  are  dealt 
with  in  their  raw  state,  and  preser\ed  b}- 
.special  processes.  Wedding  cakes  occup_\^  a 
department  of  their  own,  but  a  recital  of 
their  methods  of  manufacture  would  partake 
largel}'  of  a  repetition  of  the  above.  The 
component  ingredients  are  richer,  and  the 
icing  more  elaborate  ;  albeit  full-bhjwn  roses 
and  graceful  scrolls  may  be  formed  while 
you  wait. 

There  are  hundreds  of  different  kinds  of 
biscuits  and  cakes,  and  new  ones  are  con- 
stantly being  put  on  the  market.  Certain 
biscuits,  such   as  the   "  Osborne,"    "  Oswego," 


■•  Mill<,"  "  (iinger  Nut,"  "  Lunch,"  etc.,  ha\e  a 
well  established  demand,  but  the  public  are 
e\er  looking  for  new  forms,  and  will  some- 
times unwittingl}-  welcome  an  old  friend  in  a 
new  guise.  P'resh  ideas  for  biscuits,  both  as 
regards  shape  and  form  and  blending  of 
flaxdurs,  are  constantl}'  being  tried.  The 
leading  firms,  who.se  names  are  household 
words,  work  well  together.  Among  the  be.'-t 
known  ma\"  be  mentioned  Messrs.  Peek, 
Frean  and  Co.,  Limited,  at  whose  manu- 
factor}'  our  photographs  were  specially  taken 
for  the  purposes  of  this  article. 

This  company's  establishment  at  Ber- 
mondsey  covers  tliree  and  a  half  acres  of 
ground,  where  between  i  ,700  and  i  ,Soo  people 
are  emplo\-ed.  In  one  of  the  rooms  there 
is  a  large  mi.xer  which  during  the  Franco- 
German  War  was  kept  busy  turning  out 
huge  quantities  of  biscuits  f(.ir  the  relief 
of  Paris.  It  is  stated  that  700  tons  were 
despatched  in  a  single  da}-,  being  part  of 
upwards  of  ten  million  pounds  of  biscuits 
supplied  b}-  the  firm  for  the  purpose  within 
a  fortnight.  H.  L.  Ad.v.m. 
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RAILWAY    ENGINEMEN    AND    THEIR    WORK. 


ALTHOUGH  the  engine-driver  is  the  most 
^  tamiUar  of  objects,  besides  being  one 
of  the  most  responsible  serxants  of 
Ihe  public  it  is  possible  to  imagine,  the 
jrdinary  tra\-eller  has  but  the  \  aguest  idea 
concerning  his  training  and  duties  ;  while 
of  his  life  off  the  footplate  he  may  be  written 
down  entirely  ignorant.  In  this  paper  we 
purpose  dealing  with  every  interesting  phase 
of  the  engineman's  career — the  term  "engine- 
man  "  including  not  onl}'  drivers  and  firemen, 
but  all  who  mo\e  and  ha\-e  their  being  among 
locomoti\'es — and, since  practice  varies  slightly 
with  different  companies,  care  has  been 
exercised  to  treat  the  subject  in  as  represent- 
ati\e  a  manner  as  possible. 

The  engineman  commences  his  career  as  a 
cleaner,  and  the  candidate  for  footplatehonours 
must  ha\e  attained  sixteen  years  of  age. 
Many  companies  enforce  a  height  standard 
for  cleaners,  viz.  that  the  latter  must  stand 
5  ft.  4  in.  ;  while  all  insist  upon  a  medical 
examination  and  .sight  testing  operation. 
The  term  "cleaner"  e.x])lains  it.self  Directl)' 
the  engine  is^  cold  the  cleaners,  who  usually 
work    in    gangs  of  fi)ur,   the   senior   of  them 


being  known  as  the  chargeman  cleaner,  get 
to  work.  The_\-  first  rough-wii^e  the  ma- 
chinery, which  is  mostly  co\'ered  with  oil,  and 
with  the  oily  waste,  after  the_\'  ha\e  (\imv 
ex'crything  else,  clean  the  wheels.  Of  cdui'se. 
particular  attention  must  be  paid  t>i  the 
cleaning  of  the  machinery;  and,  in  order 
to  stimulate  vigilance,  a  suitable  rewartl  is 
gi\'en  for  the  discoxery  of  any  flaw.  The 
satisfactory  completinn  i>f  the  cleaners'  jnb 
is  certified  by  the  chargeman  cleaner 
When  a  cleaner  has  ser\'ed  three  or  four 
years  he  becomes  a   fitter's  assistant. 

E\-ery  running-shed  has  a  staff  of  fitters, 
presided  over  by  a  foreman-fitter,  who  carry 
out  iinlinar\-  repairs.  Thcrefire,  whilst 
serving  a  short  apprenticeship  with  the 
fitters,  the  young  engineman  is  al.ile  to  pick 
U]i  some  technical  knowledge  of  the  ma- 
chinery, with  which  he  is  already  familiar 
by  sight,  'ihe  noxt  step  is  that  of  shunting 
fireman,  which  permits  him  to  mount  the 
footplate  fir  the  first  time  in  an  official 
capacity,  llis  little  engine,  howex'cr,  is  only 
emplo_\-ed  about  the  _\-ard,  darting  hither 
and    thither   in   quest   of  trucks,    marshalling 
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TRAVELLING  ABOUT  FIFTY  MILES  AN  HOUR  WHEN  THIS 
PHOTOGRAPH    WAS    TAKEN. 


"the  latter  wlien  caught,  and,  in  short,  doing 
the  scullion's  work  for  the  leviathans  of  the 
road. 

Having  become  a  qualified  fireman,  the 
engineman  is  promoted  to  be  what  is  termed 
a  third-class  one,  whose  duties  are  confined 
to  engines  working  local,  or  "  box,"  goods 
trains  on  branch  lines,  or  to  those  employed 
in  "  banking,"  that  is,  assisting  goods  trains 
from  behind  when  ascending  inclines.  The 
rank  above  the  last-named  is  second-class 
fireman,  who  works  on  main-line  goods 
trains  ;  after  which  comes  first-class  fireman, 
or  fireman  of  passenger  trains,  whether  they 
be  slow,  local,  or  express.  A  first-class 
fireman  is  also  understood   to  be  capable  uf 


both  in  order  that  a  very 
dirty  uperation  ma_\-  be 
accomplished  before  the 
engine  is  cleaned  up  pre- 
paratory to  its  next  tri]j, 
and  to  avoid  delays  nn 
going  out  in  the  morning. 
Having  served  his  time 
as  shunting-driver,  pilot- 
man,  or  engine-turner,  the 
engineman  is  promoted  in 
turn  to  the  posts  of  third- 
class  driver,  working  local 
goods  trains  ;  second-class 
dri\er,  working  main-line 
goods  trains ;  and  first- 
class  driver,  employed  on 
passenger  trains  exclu- 
sively. Concerning  the 
latter,  a  point  to  be  em- 
phasised is  that  there  is 
no  difference  in  rank  or 
pay  between  him  who  drives  the  "  crack  " 
express  and  the  driver  of  the  slowest  and 
most  obscure  branch-line  passenger  train. 
Alost  persons  have  an  idea — and  it  is  a  very 
natural  one — that  the  drivers  of  the  fast  or 
long-distance  express  trains  are  better  paid 
than  the  remainder  of  their  (-(^////r/vj-;  whereas 


taking  charge  of  an  engine  in  emergenc}-, 
hax'ing  b_\'  now  passed  an  examination  for 
the  purpose.  In  course  of  time  the  first- 
class  fireman  commences  his  career  as  an 
engine-driver  from  the  bott(.)m  of  the  drixer's 
ladder,  that  is,  either  in  charge  of  a  shunting 
engine  or  as  an  engine-turner.  The  latter 
post  means  that  he  meets  and  takes  over 
the  goods  and  i:)assenger  locomotives  on 
entering  the  running-shed  at  the  end  of  a 
trip,  and  remains  in  charge  as  dri\er  whilst 
they  shunt,  turn  round  on  the  turn-table, 
coal,  and  steam  gently  into  the  shed  to  be 
stabled  fur  the  r.ight.  It  must  be  explained 
that  engines  coal   at  the  end   of  -a   juurne)-, 
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the  ftinncr  arc  only  |)icl<i.-(l  men,  InrmiiiL;  tlic 
eiTTinc-driNcrs'  L;uai'<l  corjis,  so  to  speak,  and 
receiving;  no  extras  save  the  honour  and 
"■lor\-.  A  man,  however,  who  has  attained 
tlie  rank  of  second-ckiss  (hi\er  need  not 
seek  promotion  ;  he  may,  if  he  prefers  it, 
remain  where  he  is,  in  charc^e  of  Ljoods  trains. 
As  a  matter  of  fact,  a  man  in  the  iii_tjher 
14'rade  of  goods  train  drivint;-  w  ill  make  more 
monev  than  is  possible  in  the  case  ol 
passenL;er  train  drivini;- ;  but,  on  the  other 
hand,  his  hours  will  be  much  Ioniser,  and  his 
work  altogether  of  a  more  arduous  and  less 
interesting  description.  On  Hritisli  railways 
the  rule  obtains 
that  the  same  men 
—  both  driver  and 
fireman — are  kept  to 
the  same  engines  in 
the  passenger  and 
k)ng  main-line  goods 
services.  On  all  the 
great  .American  and 
Continental  roads, 
however,  the  .s\'stem 
of  "  first  in  first  (jut  " 
has  been  adopted,  which  means  that 
engines  are  sent  out  trom  the  shed 
in  the  order  in  which  they  come  in, 
and  the  men  take  whichexer  locomotive 
happens  to  fall  to  their   lot. 

Before  describing  the  routine  of  dut_\- 
peculiar  to  an  enginc-dri\er,  the  education 
of  enginemen,  by  means  of  periodical 
examinations,  must  be  explained.  When  a 
lad  wishes  to  qualify  for  third-class  fireman 
he  must  be  able  to  read  and  write  ;  and  at 
this  stage  also  the  sight  test  is  of  a  rigorous 
character.  The  danger  of  colour  blindness 
in  the  case  of  .signals  is  guarded  against  by 
showing  him  a  tray  full  of  skeins  of  wool 
of  all  shades  of  colour.  The  examiner  picks 
out  a  skein,  and  the  candidate  has  to  match 
it  from  among  the  heap.  Further,  the 
latter  has  to  be  able  to  read  lettered  cards 
at  stated  distances.  The  examination  for 
sight  is  repeated  at  ex'ery  rung  of  the  ladder 
till  the  engineman  rises  to  second-class 
drixer  ;  it  then  takes  ])lace  ])eriofiically,  the 
inter\al  between  each  var}-ing  with  different 
companies — with  the  Great  Western  a  dri\er 
over  sixty  _\-ears  of  age  is  examined  e\'er_\- 
year — till  he  retn-es. 


]5efore  a  man  becomes  ;i  first-class  fire- 
man hi;  h.is  to  |)ass  an  examination  in 
the  mechanical  working  of  the  locomotive, 
which  examination  becomes  harder  and 
more  searching  as  he  passes  through  the 
different  grades  of  driver.  Ever}-  incenti\e 
to  stud)'  is  offered  b}-  the  authorities  in 
the  shape  of  |)lacing  working  models  at 
the  dis])osal  ol'  the  men.  J-iut  the  officials 
who  examine  him  are  not  satisfied  with 
theoretical  knowledge  alone;  they  require 
con\incing  that,  if  an_\'thing  goes  wrong, 
he  is  in  jiossession  of  sufficient  [)ractical 
experience  to   locate  the   mischief,  and   e\en 
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effect   repairs,   as    far  as   the  tools   placed    at 
his  disposal   en.-ible  him   to  do  so. 

The  drixer  and  fireman  come  on  duty 
together,  usualK-  at  6  a.m.,  haxing  been  called 
at  their  homes  an  hour  or  so  j)re\iousl_\-  by 
call-boys  attached  to  the  I'umiing-shed.  .\t 
the  time  office  each  signs  on,  and  the  drixer 
receix'es  his  kex's,  xvhich  open  the  tool  bunkers 
on  the  tender  and  the  padlock  round  the  fire- 
irons.  Thex-  then  jjroceed  to  the  ruiuiing-shed 
office,  where  the  drixcr  signs  a  book  certifying 
that  he  has  read  the  notices  there  dis|>layed. 
These  notices  refer  to  permanent-wa}-  works 
in  progress ;  warning  him  if  single-line 
working  is  in  operation  between  any  two 
points,  if  the  relax'ing  of  the  track  is  proceeding 
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elsewhere,  or  if  the  repair  of  bridges,  crossing- 
gates,  track-troughs,  signal  posts,  etc.,  at 
certain  specified  points  demands  a  sharp  look- 
out, together  with  a  reduction  of  speed. 
Needless  to  point  out,  \er_\'  seri<.)us  accidents 
might  happen  were  not  these  notices  carefulh- 
scanned.  The  board,  however,  also  contains 
notices  of  a  different  kind,  as,  for  instance  : 
"  Complaint  is  made  of  ashes  being  thrown 
from  engines  on  to  the  point  rods  and  signal 
wires  at  Mugb_\'  Junction.  This  practice 
must   cease  at  once." 

The  driver  next  proceeds  to  the  stores, 
where  he  obtains  a  suppl_\-  of  oil  and  waste, 
the  amount  of  the  former  being  booked  to 
him,  for  he  is  allowed  i  lb.  of  \\aste  per  week 
mere!}-  to  clean  his  hands.  Generalh-  he 
receives  three  dift'erent  kinds  of  oil,  namel}', 
rape  oil  for  machiner}',  a  thicker  oil  for  the 
cylinders,  and  paraffin  or  petroleum  for  the 
gauge  and  head  lamps.  At  the  stores  also 
are  issued  to  him  the  discs,  if  any,  carried 
in  front  of  the  locomotive,  to  notify  the 
destination  of  the  train.  Meanwhile,  the 
fireman  has  gone  to  another  part  of  the  .shed 
to  obtain  a  supply  of  dr_\'  sand  heated  by 
special  furnaces.  After  this  the  two  men 
repair  to  their  engine,  which  they  find  coaled, 
cleaned,  repaired,  and  already  making  steam. 
Here  it  must  be  explained  that,  about  three 
or  four  hours  before  the  engine  is  required, 
a  bar  boy  comes  along  with  a  torch-lamp, 
steel  broom,  and  fire-box  lifter,  and  enters 
the  fire-box  to  clean  it  of  clinkers  and  to 
re-arrange  the  bars.  After  him  follows  the 
fire-lichter,  carr\-in!7  on  his  shoulder  a  shovel 


of  li\'e  coal,  with 
which  he  starts 
the  fire  ;  while,  till 
the  dri\cr  arri\es, 
■*  the    same     man 

'-  looks    after    the 

engine  occasion- 
all}-,  to  see  that  it 
is  making  steam 
properl}-. 

W hen  on  the 
footplate  the  first 
thing  that  requires 
the  driver's  atten- 
tion is  the  level  of 
the  water  in  the 
gauge  glass.  He 
must  ascertain  whether  the  level  as  it  appears 
shows  correctly  the  height  of  the  «-ater  within 
the  boiler  b_\'  opening  the  lower  cock.  On 
being  satisfied  that  the  boiler  is  safe,  the 
engine  must  be  examined  over  a  pit,  the  loco- 
motive itself  being  placed  in  such  a  position 
that  e\er)-  part  of  it  may  be  inspected  without 
having  the  machiner)-  moved.  The  driver 
then  descends  and  carefulh-  oils  all  bearings, 
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slide  bars,  eccentrics,  etc.,  payini;'  special 
attention  tn  the  crank-axle,  or  "  h\'^  end," 
for  the  l:ilti-r  he  cannot  s^'ct  at  when  on  the 
road.  \\  hen  the  e.\amination  of  iiiathinery 
has  been  finished  iniderneath,  the  fireman 
must  open  the  ash-pan  door,  so  that  the 
drix'er  can  inspect  the  ash-jian.  The  latter 
should  be  nicel_\'  raked  out,  and  the  lire  brii;lit 
and  free  from  clinkers. 

The  ens^ine  is  then  taken  out  into  the 
yard,  where  it  fills  u[)  with  w  ater  ;  while, 
bef)re  startins^"  off  to  pick  up 
his  train,  the  dri\er  must  see 
that  the  coal  on  the  tender  is 
not  stacked  too  hiqh,  and  that 
it  and  the  bunkers,  fire-irons,  and 
to  )ls  which  arc  carried  on  the 
latter  are  so  placed  that  the\- 
will  not  fall  off  when   the  engine 


incon\enient  arrangement.  llow(\er,  the 
North-Western  Com[)an_\-  have  lout;  arraiij^ed 
their  cni^ine  t^car  so  that  the  driser  can  take 
up  his  position  on  the  "  neru"  "  side  ;  and  with 
the  new  eiiL^ines  of  tiie  London  and  South- 
Western  Railwa_\-  the  L;ear  has  been  transferred 
to  what  may  be  terme<l  the  ])ro|)er  side.  The 
rc'L^ulations  tlirect  that  the  diiser  must  kee]j 
a  _L;()od  look-out  all  the  time  the  enyine  is 
in  motion,  and  the  fireman  must  do  the  same 
when  he  is  not  necessarily  otherwise  eni.jat^ed. 


A  GOODS  i.oco.Momi';  it[-:i\(;  h.^lu.ku  into  thk 
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i.s  in  motion.  On  coupling  on  to  his  train, 
the  driver  must  ascertain  from  the  guard 
what  number  of  \ehicles  are  behind  him, 
so  that  he  may  know  how  to  work  his 
engine  with  economy,  and  exercise  due  care 
in  descending  gradients. 

Once  started,  the  driver  must  stand  in  his 
proper  place  upon  the  footplate,  so  as  to  be 
able  to  command  the  regulator,  the  reversing 
gear,  and  the  brake  handle,  it  is  a  relic  of 
the  old  coaching  da\-s  that  still  keeps  these 
ap])aratus,  and  con.sequentl)-  the  driver,  on 
the  "off,"  or  I'ight-hand,  side  of  the  footjilate, 
which,  since  trains  run  on  the  left,  and  the 
signals  and  the  station  jjlatforms  arc  placed 
on   that   side   of  the   track,    is  manifesth'   an 


\.\  IXI'Kl-SS  I.OCO.Mol  i\  !•; 
RECEUING  ITS  FUEL  FOR 
THE    NEXT    D.AV'S   TKIP. 

As  a  dri\-er  must  pos.sess 
intimate  acc]uaintance  with  the 
road  oxer  which  he  travels, 
meaning  not  onl_\-  the  maze  of 
signals  and  sidings,  but  its 
\arying  gradients  as  well,  it 
stands  to  reason  that  his 
journey  area  is  restricted.  In 
fact,  it  is  this  which  accounts 
entjines    belonuinL;'     to    each     run- 


for    the 

ning-shcd  being  grouped  with  their  drivers 
and  firenik.-n  in  separate  links  or  gangs. 
.As  a  rule,  where  passenger  engines  are 
concerned,  the  links  are  so  arranged  as  to 
permit  of  the  engines  returning  to  their 
sheds  and  the  men  to  their  homes  the  same 
night.  J'he  engines  of  main-line  goods 
trains,  howe\er,  tra\'el  farther  afield,  neces- 
sitating what  are  termed  "double  home  trips." 
For  example,  a  man  living  at  W'estbourne 
Park  takes  a  train  down  to  .Swansea,  sleeps 
there,  and  returns  home  the  ne.xt  da)'.  ]\Iost 
companies  |:)rovide  excellent  lodging  houses 
at  the  princi|5al  junctions  for  enginemen 
engaged    on    double-trip   jobs — tho.sc    of   the 
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North-Western  Companx'  being  regular  hotels; 
\\hile,  if  this  is  not  done,  as  is  the  case  on 
the  Great  Western  system,  the  rule  is  to 
furnish  men  with  a  list  of  approved  lodgings, 
and  to  allow  them  is.  6d.  per  night,  or,  in  the 
event  of  their  going  to  a  strange  place,  2s.  6d. 
for  each  of  the  first  three  nights  they  spend 
there.  In  ordinary  circumstances  a  driver 
on  arriving  at  his  destination,  takes  his  engine 
to  the  shed,  turns  it,  fills  up  with  water,  and 
then  rests  until  it  is  time  for  him  to  start  home 
again  ;  but  neither  he  nor  his  fireman  may 
leave  their  engine  without  special  permission. 
On  his  return  home  the  driver  hands  o\er 
his  engine  to  a  turner,  after  which  he  goes 
to  the  running-shed  office,  where  he  makes 
out  his  returns  for  the  day,  reports  an_\'  ir- 
regularity that  may  have  occurred,  and  enters 
in  a  book  kept  for  the  purpose  what  repairs 
he  thinks  necessar\-.  Here  also  he  learns 
at  what  hour  he  comes  on  duty  again.  A 
driver  has  a  different  time  with  a  train 
practicalh-  every  da_\-,  in  order  to  equalise 
turns  and  give  him  plenty  of  rest  in  between. 
Leaving  the  shed  office,  the  driver  proceeds 


to  the  time  office,  where  he  signs  off,  and 
hands  in  his  keys. 

The  duties  of  the  engine-turner  have  already 
been  explained  ;  but  it  should  be  added 
that  it  is  he  who  takes  the  engine  to  coal, 
the  amount  received  being  booked  to  the 
driver. 

A  few  lines  must  now  be  devoted  to  the 
staff  of  a  running-shed,  which  is  officered 
by  a  foreman,  a  foreman-fitter,  and  sexeral 
inspectors,  the  latter  being  responsible  that 
the  men  and  engines  are  read}'  to  leave  at 
the  right  hour  and  in  a  fit  state.  The  staff 
itself  consists  of  a  number  of  skilled  workmen, 
copper  and  brass  smiths,  etc.,  for  executing 
repairs  ;  while  in  addition  to  the  cleaners  there 
are  tube-cleaners,  boiler-washers,  lighters-up, 
and  sand-men.  The  four  last-named  are 
as  often  as  not  enginemen  who  have  failed 
to  continue  a  footplate  career  owing  to 
defective  eyesight  or  inability  to  obtain  a 
driver's  certificate.  Ever_\-  engine  is  washed 
out  once  a  week.  Previous  to  this  operation 
the  smoke-box  has  been  cleaned  and  perfectly 
cleared  of  ashes,  so  that  the  wash-out  plugs 
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can  be  ca.sil_\-  taken  out,  and  lliat  tlicrc  may 
not  be  any  aslics  to  be  washed  into  llu:  tul>e>. 
The  engine  is  then  tai<en  into  a  siied  and 
placed  over  a  pit,  tiie  leaden  wash-out  pkii^^s 
removed,  and  the  washers-out  tackle  the 
boiler  with  a  liydrant.  .After  this  all  the 
Inlands  ha\c  to  be  re-packed,  tubes  cleaned, 
and  asli-[)an  antl  damper  i)Ut  riL;hl.  The 
driver  has  to  attend  iluriui^  the  o[)eration, 
which  is  finally  passed  b\-  the  shed-foreman, 
and    for    doiny    so    he    recei\es    a    lull    day's 

pa)-- 

The  maximum  pa\'  of  a  driver  is  ,Ss.  jjer 
day,  that  of  a  fireman,  js.  Enginemen  work 
ten  hours  per  day,  with  overtime  and  Sunday 
work  paid  for  at  the  rate  of  eight  hours  per 
da\'.  The  earnings  of  a  first-class  driver 
average  well  o\er  /, 3  [)cr  week,  those  of  a 
fireman  ^i  less,  but  the  former  can  also 
earn  a  substantial  cjuarterly  premium  for 
sa\'ing  of  coal  and  oil.  The  post  of  dri\er 
is   not    the    highest    an    engineman    can    rise 


to.  A  thoroughl)-  stead}-  and  well-educated 
man  may  be  promoted  to  locomotive  inspector 
or  shed-foreman,  in  which  case  he  receives  a 
salar\-  of  ([uite  /. 200  [icr  year. 

The  companies  are  \er_v  far  from  being 
unmindful  of  the  material  welfare  of  the 
men  the}-  emplo}-  ;  and,  indeed,  it  is  their 
constant  study  to  maintain  the  mcjst  cordial 
and  friendl}'  relations  with  them.  Maii\- 
e.xcellent  free  pension  schemes  have  been 
tleviscd  for  enginemen,  notabl}-  that  of  the 
L(jndon  and  South-Western  Compan}-,  who 
give  one  at  si.xt}--fi\-e,  also  at  sixt}-  \-ears  of 
age,  if  the  man's  health  fails,  ])ro\-ided  he 
has  been  twenl\--n\e  }-ears  in  the  company's 
.service.  It  onl}-  remains  to  add  that  the 
life  of  engine-driving  has  in  recent  }-ears 
undergone  great  changes  for  the  better.  In 
the  improvements  of  engines,  in  perscjnal 
comforts,  and  in  reduction  cjf  working  hours 
Iocom()ti\e  enginemen  may  find  much  upon 
which  to   congratulate  theniselves. 

H.  G.  Arciikr. 
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THE    CUTLERY    INDUSTRY. 


THERE  are  one  or  two  interestint^-  features 
about  the  great  cutlery  industry  of 
Sheffield  which  distinguish  it  from 
almost  e\'ery  other  trade  or  craft  carried  on 
in  the  British  Isles.  Its  antiquit_\-  e\er_\-bod\- 
knows  of,  but  still  more  singular  is  the  fact 
that  it  is  even  now  to  a  great  extent  carried  on 
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by  methods  exactl\'  similar  to  those  in  vogue 
three  or  four  centuries  ago. 

The  industrial  revolution  of  the  nineteenth 
centur\-,  which  substituted  machinery  for 
hand  labour,  and  made  the  factory  s\'stem 
everywhere  predominant,  scarcely  touched  the 
cutlery  trade.  Only  in  one  or  two  of  the 
processes  involved  in  the  making  of  a  pocket 
or  table  knife  have  mechanical  contrivances 
been  successfully  or  largely  introduced. 

The  Sheffield  grinder,  his  clothing  smeared 
with  "  wheelswarf,"  sitting  before  his  whirring 
stone,  still  bestrides  his  "  horse  "  in  the  same 
way  as  did  his  predecessor  in  the  days  of 
Good  Queen  Bess,  and  in  holding  the  blade 
to  the  stone  he  uses  just  such  a  rude  handle, 
formed    of  a    cleft    twig,  as  suggested   itself 


to  the  earliest  cutlers  who  carried  on  their 
handicraft  b\'  the  side  of  some  woodland 
brook,  in  the  da\'s  when  machinery  was 
unknown,  and  when  in  Roche  Abbey  or 
Beauchief  Abbe\-,  not  s(3  far  awa}-,  the  monks 
were  painfully  illuminating  their  beautiful 
missals.  Nor  has  the  forger  changed  his 
methods  one  iota. 

Time,  of  course,  has  wrought  many  changes 
in  the  accessories  of  the  trade.  The  grind- 
stones are  now  run  by  steam,  and  in  some 
cases  even  by  gas,  although  there  are  still 
a  few  of  the  old-fashioned  water-power  shops 
on  the  streams  which  find  their  wa_\-  into 
the  Don  near  Sheffield.  The  popular  tradi- 
tion that  Sheffield  is  the  original  home  of 
the  cutlery  trade  is  incorrect.  Cutlery  was 
first  made  in  London  ;  but  we  find  it  flourish- 
ing at  an  early  period,  before  the  days  of 
Chaucer,  in  the  district  round  about  Sheffield, 
known  as  Hallamshire.  The  transference 
occurred  probably  when  the  iron  industry 
left  Kent  and  Sussex,  its  original  home, 
for  the  Midlands  and  the  North,  so  as  to 
be  near  the  coalfields.  From  Chaucer's  day 
down  to  \ery  recent  times  the  forges  and 
grinding  "  wheels  " — as  the  shops  containing 
grindstones  are  termed — were  scattered  about 
a  w  ide  area  on  the  banks  of  every  convenient 
stream.  It  was  the  introduction  of  railwa\-s 
and  the  growth  of  other  manufactures  which 
caused  the  modern  city  of  Sheffield  to  grow 
up  as  the  nucleus  of  the  commercial  activity 
of  the  district. 

Although  the  last  few  years  have  witnessed 
some  developments  in  the  rapid  production 
of  cutlery,  it  is  a  fact  that  the  best  knives 
are  still  made  throughout  by  hand.  In 
Sheffield,  "  cutlery  "  means  an_\-  tool  having 
a  cutting  edge,  but  for  the  purpose  of  this 
article  we  shall  onl_\-  speak  of  pocket  and 
domestic  cutlery.  In  the  manufacture  of  a 
first-class-pocket  or  table  knife  the  services 
of  a  number  of  workmen,  skilled  in  very 
different  wa}-s,  are  called  into  pla\'. 

In  the  first  place,  a  good  knife  must  be 
made  from  refined  steel  made  of  the  very 
purest    Swedish    iron    ore.     The   forging   of 
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cutlery  is  a  trade  t<>  itself,  and  in  lurnicr 
da\'s  each  wiM'kinan  had  a  lurt^c  at  iiisuwn 
cottage  door,  and,  hciiiL;  paid  by  the  "  piece," 
he  was  one  of  the  nio.^t  independent  of 
artisans.  We  shall  see  as  we  ljo  along  that  the 
peculiar  feature  which  furniei'ly  characterised 
the  manufacture  of  cutlers',  and  which  still 
to  a  great  extent  sur\i\es,  is  its  dependence 
upon  a  number  of  independent  craftsmen  or 
small  employers  ha\'ing  their  own  workshop.s 
and  recei\"ing  their  remuneratii  ui  l>y  "piece." 
To-da}-  there  are  a  few  modern,  large,  and 
self-contained  cutlery  factories  in  the  city, 
but  we  doubt  whether  there  is  one  where 
the  cutler)'  sold  is  pr(xluced  entirel_\-  i>n  the 
premises. 

But  let  us  retvu-n  Ui  the  furger,  with  wln'ni 
the  making  of  the  knife  begins. 

Starting  with  a  bar  of  steel  made  from 
best  Swedish  iron  and  rolled  to  a  convenient 
width  and  thickness  at  one  of  the  rolling  mills 
in  Sheffield  which  prepare  metal  for  the 
various  trades,  by  a  series  of  t|uick  blows 
with  his  hammer  the  craftsman  fcu-nis  a  niugh 
.semblance  of  a  blade  ;  the  wurk  being- 
performed  at  a  "  hearth  "  or  furnace  similar 
to  that  of  the  ordinary  \-illage  smith)-.  But 
by  far  the  most  delicate  and  important  part 
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of  the  work  is  that  of  hardening  or  tempering, 
upon  w-hich  the  cutting  power  of  the  instru- 
ment depends.  .\  sliar]>,  durable  edge  is 
e\er\-thing  In  a  knife,  and  indifferent 
hardening  will  destro)-  the  \er)-  best  steel. 
Hardening  is  accomplished  b)-  heating  the 
blade  and  plunging  it  suddenl)-  into  w-ater 
or  oil.  If  the  blade  is  heated  to  an  extreme 
temperature  the  edge  will  be  as  brittle  as 
glass,  and  liable  t(.)  snap,  w-hile  if  the  tempera- 
ture be  too  low  it  will  be  too  soft  to  cut.  The 
workman  has  nothing  to  guide  hin-i  exce|)t 
the  tint  of  the  hot  metal,  assisted  b)-  his 
experience.  The  uni\-ersal  jjlan  is  to  produce 
a  too  high  ten-iper  at  the  first  operation,  and 
to  let  it  down  b)-  one  or  n-iore  lieats  ar.d 
coolings.  The  superim-  properties  of  .Sheffield 
cutler)'  is  beliexed  to  be  largel)-  due  to  the 
softness  and  peculiai-  propert)-  ot  the  water 
used  for  hardening.  It  is  also  a  tradition 
that  the  n-iore  the  water  is  u.sed  for  the 
pm-pose  the  better  are  the  results,  and  it  is 
said  that  man\-  of  the  tanks  ha\e  not  been 
emiiticd  fur  a  great  nun-iber  of  )-ears. 

Ten  and  pocket  knife  blades  are  made 
whoU)-  nf  steel,  but  in  talile  cutler)-  the  tang 
or  shank  and  the  bolster  (the  raised  ]5ortion 
between  the  blade  and  handle)  consists  of 
iron,  wliich  the  forger  welds  to  the  steel 
bla<le. 
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Ihc  branch  of  tlie 
trade  necessitating  the 
most  skill  is  that  of 
the  pen  and  pocket 
k'nifc  cutler.  Many 
_\-ears  of  expcience, 
accompanied  by 
artistic  taste,  a  correct 
e_\'e,  and  nice  judg- 
ment, are  essential  for 
the  putting  together 
of  a  high-class  article. 
His  parts  consist  ot 
blades,  springs,  linings, 
pins,  and  an_\'  special 
articles  which  ma}'  be 
wanted — such  as  cork- 
screws, cigar-holders, 
buttonhooks,  prickers, 
etc.  Except  in  the 
case  of  the  very  largest 
After    the    forger    comes    the    turn   of  the     firms  these  articles  are  produced  from  outside 
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grinder.  We  have  stated  how  the  grinding 
"  wheels "  were  formerh-  to  be  found 
dotted  along  the  banks  of  local  streams. 
A  modern  grinding  "  wheel  "  is  quite  a 
different  affair,  being  usually  a  company 
undertaking,     in     which     steam      power     is 


the  factor}',  each  forming  a  separate  trade. 
There  are  old  craftsmen  whc!  have  made 
nothing  all  their  lives  but  corkscrews,  springs, 
or  some  one  of  the  other  articles  mentioned. 
The  patterns  of  pen  and  pocket  knives  made 
in   Sheffield   number   more   than    10,000,  and 


pro\ided  for   a  considerable  number  of  sets      the    prices    range    from    4d.    to    five    guineas 
of  grindstones,    the   actual    users    of    which      each. 

work    independently    of    one    another    and  The  making-up  of  table  knives  is  a  more 

pa}' a  rent  to  the  compan}' for  the  facilities  simple  affair.  Many  kinds  of  material  are  used 
provided.  These  grinders  are,  in  fact,  small  for  the  scales  of  spring  cutlery  and  the  hafts 
employers,  or  "  little 
mesters,"  to  use  the 
vernacular  phrase:  they 
undertake  to  supph' 
one  or  more  cutlery 
firms  with  ground 
blades,  and  pa}'  men 
and  bo}s  b}'  piece  to 
do  the  work.  Only  a 
few  cutlery  firms  grind 
on  their  own  premises. 
The  blades,  having 
been  ground,  are  then 
lapped,  glazed,  and 
polished  on  emer}-  and 
other  stones,  and  taken 
to  the  cutler,  whose 
dut}'  it  is  to  put  the 
parts  together  and  turn  grinding  table  knives. 

out       a        finished       ]<nife.  [Pheu  timVy  mfflUi  ty  Mtssrs.  Mappln  &  n-ebb,  Sluffitltt.) 
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of  tabic  kni\cs — i\'on',  bone,  wood,  stai;'  liorn, 
bulTalo  lioni,  ox  horn,  niolher-o'-[)earl  shell, 
tortoiscshcll,  celluloid,  etc. —the  cutting  and 
preparation  of  which  hu'nishes  emplo\'nient 
for  .several  different  classes  of  workmen  and 
small  employers.  Haftini;'  material  dealers 
bu\-  their  i\ciry  and  sta_L;  horn  at  the  auctions 
held  cjuarterl}'  at  .\nlwcrp,  London,  and 
Liverpool.  It  is  then  cut  up  into  handles 
and  scales  and  sold  to  the  cutlcr_\-  manu- 
facturers. Three  or  tour  i>l  the  latter, 
however,  also    attend 


hand-fori;'ed  l^lade,  halted  in  best  .African 
i\ory,  which,  if  taken  care  of,  ma\'  be  lianded 
down  from  L^eneration  to  {^feneration,  and 
last  practically  for  ever.  At  the  ]iresent 
time  a  plant  of  American  machiner)-  for 
fori^iny,  yrindin.i,',  gla/.in<4',  and  finishing  tabic 
knive.s  entirely  by  machinery  is  being  worked 
by  a  .syndicate,  but  onl)'  meagre  su])port 
has  been  gi\en  to  the  \'enture  at  jiresent 
It  wmild  appear  that  the  conser\atism  of 
the  I'lritish  public  is  a  more  .serious  bar  to 
progress  in  industrial 


the  sales,  and   supplx'  methods    than    the 

their   own    require-  'rtMlllBB^iii  much    talked  of  con- 

.^MH^^H^^^I^HH^  of 

The    most     largely  -'«I^^^B    nwf^^^^^^f^^vlt-  nianufacttu'ers.      It    is 

used  hafting  material  fl^^H  'l^^jl^                '^B^^  most  tlifficult   to   sell 

to-da_\-    is   celluloid —  ^9^^H  m^3t,^^          ~Wr^  J  m  a  c  h  i  n  e  -  m  a  d  e 

;i     manufactured  JH^^BV*  ■<       ^Pv)!""'*^    LjLL.  cutlery,     simply     be- 

article    closely    re-  !^^^^^0I'~^^'^'^      /SHHKHHI  cause  the   shai}e  and 

.sembling    i\-ory    and  H^^^^^H    BRST-'*     ilt^^^SIB^'  ap]3earance      of     the 

\astly    cheaper,    and,  -^^^^^^B    SL.F  articles     a  p  p  e  a  r 

although  not  equal  to  ^^H^^H    MHr                       '*^'-  strange, 

its  natural  prototype,  "^|^fe^^B"«P^^'''                        "^                       '^ '^'-'    t}'!''"-"'''    -"^'lef- 

it  is  ver\-  nice  to  look  »H^^  -^i^ '^■f***'                  ^  fi*^"'''  scissor   is   made 

at,    and    wears    well.  fl^^^'-'VPllJCT                  ""■  i-  '"   the  same   form   as 

Ivory  itself   is   likely  ^-^'^-*-»^4«iEL^     '"''*•■                "*"*  ""    '''^^''.^'^     "'^■■'  —  ^^'^^ 

to  become  more  and  ■*a^teir«»-i-'~^     B^  blade,    shank,    and 

more  a  luxur}',  seeing  ^^iBfeMll;''          I                    M  bow,    or    ring,    being 

that   the    advance    of  '^'      ~3Mi^B;riM                    \.  forged     out     of    one 

civilisation    threatens  ^^^(HB^B  piece    of    steel.        In 

"  m\-     lord     the    cle-  ""^^  the     case     of     larger 

pliant  "   with   gradual  scissors,  howe\cr,  the 

extinction,    and     the  blade  i.s  forged  on  to 
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suijph-     of    other  „,     ,   „        ,. ,,  „       ...  ^  ,      .-  ^      „»,-,,,  ^  shank  and    bow   ot 

'    1      -  (P/tuta  kindly  ^iipphe.i  by  Mears.  y.  Rod^tn  ij-  Sons,  ShfjfficU.) 

hafting    materials    is  common     steel,    so 

also  contracting  through  the  same  cause,  saving  expense.  The  Germans,  using  a  lower 
Machinery  has  lately  come  into  use  in  grade  of  steel,  stamp  out  the  complete  scissor, 
the  manufacture  of  second-rate  cutler\-.  blade,  shank,  and  Ijow  ;  ,uid  they  ha\c  in 
Table  knives  are  now  forged  by  the  goffing  recent  years  .secured  the  bulk  of  the  world's 
hammer — a  small  steam  hammer  which  trade  so  far  as  cheap  scissors  are  concerned, 
delivers  blcjws  at  a  great  speed,  so  as  to  Man}-  German  .scissors  are  made  and  used  in 
imitate  as  nearly  as  possible  the  work  of  .Sheffield  itself,  and  lately  scissors  drop-forged 
a  hand  forger.  There  is  also  another  in  Germany  from  Sheffield  steel  are  imported 
process  by  which  blades  are  "  flied,"  or  in  large  quantities  and  finished  in  Sheffield, 
stamped  out  of  a  sheet  of  metal  ;  but  the.se  on  account  of  the  scarcity  of  local  forgers. 
"  flied  "  blades  are  inferior  e\en  to  the  goffed      Man}'   people    look    upon    the    scissors  trade 

of  Sheffield  as  a  d\"ing  industry,  and,  owing 
to  the  small  number  of  a])prentices  now 
entering  it,  the  means  of  prorluction  are 
dwindling  in  an  alarming  wav.  The  fancy 
work  on  scis.sors  is  clone  b_\-  means  of  filing, 
which    fifty    to   a   hundred   }'ears   ago  was  a 


ones,  through  lack  of  the  hammering,  which 
has  a  beneficial  effect  on  the  wearing  quality 
of  the  steel  by  closing  its  fibres.  Although 
blades  can  be  produced  rapidl\'  and  cheap])- 
by  these  means,  there  is  no  doubt  that  the 
cheapest  table   knife   in   the  li>ng  run   is  the 


ii8 


BRITAIX    AT    WORK 


HAFTIN'G   TABLE    KXn'ES. 

(Phuto  kindly  stipplicd  by  Mcsirs.  A/<i/j^iH  &•  Ifibb,  Shiffidd.) 


very  notable  art  in  Sheffield.  All  sorts  of 
pretty  designs,  such  as  monograms,  with 
decorative  engraving  of  flowers  or  birds, 
were  carved  on  the  bow  and  shank  ;  and 
for  exhibition  purposes  a  workman  would 
sometimes  spend  four  months  ornamenting 
one  pair  of  scissors  in  this  wa_\',  the  \alue 
of  the  finished  article  being  one  hundred 
pounds  or  more.  The  delicate  tracery  of 
some  of  these  patterns  resembled  lace.  With 
the  decline  of  fancy  work  for  ladies  of  title 
elaborate  scissors  ha\'e  practically  gone  out, 
but  such  little  ornamentatiim  as  remains  in 
vogue  is  still  done  by  hand  filing. 

The  razor  is  another  important  item  of 
cutler}-  which  .Sheffield  still  supplies  to  all 
parts  of  the  world,  except  America.  Until 
the  passing  of  the  McKinley  tariff,  about 
twenty  years  ago,  America  was  a  great 
customer  for  Sheffield  razors  as  well  as  other 
classes  of  cutlery.  Indeed,  it  is  said  that 
a  greater  ]3roportion  of  people  sha\'e  in 
America  than  in  any  other  part  of  the  world  ; 
and  the  effect  upon  the  Sheffield  manu- 
facturers of  the  ^Act  referred  to  ma\-  be 
imagined    when,    b\-    a    single    stroke   of  the 


pen,  this  lucrati\'c  ccinnectiim  was  annihilated. 
All  that  Sheffield  exports  to  America  now 
is  a  few  high-class,  expensive  pocket  knives, 
of  a  kind  so  little  in  demand  that  it  is  nut 
worth  the  while  of  the  Yankee  maker,  with 
his  peculiar  methods  of  production,  to  tackle. 
The  disco\'ery  of  IidIIow  grinding  by  the 
Germans  about  thirty  _\'ears  ago  re\olutionised 
the  razor  trade.  It  was  some  time  before 
the  Sheffield  manufacturers  appreciated  the 
significance  of  the  new  departure,  and  when 
they  did  for  a  long  time  the_\-  bought  hollow- 
ground  razors  from  German}-,  and  in  some 
cases  imported  German  grinders  to  teach 
the  trade.  The  Germans  introduced  new 
and  impro\ed  proces.ses  of  polishing  and 
burnishing  superior  to  our  own,  and  the}' 
are  still  regarded  as  leading  the  way  in  the 
matter  of  hollow-ground  razors — though  this 
is  more  tradition  than  an\-thing"  else,  inas- 
much as  Sheffield  can  now  turn  out  an 
article  of  this  class  equal  to  an}-thing  on 
the  market.  In  this  branch  of  the  cutlery 
trade,  also,  the  scarcity  of  apprentices  con- 
stitutes a  serious  danger.  Razors  are  forged 
and    ground    in   a   similar  manner  tn   kni\'es 
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and  scissors,  except  that  the  concavity  in 
hoUow-ground  blades  is  made  b\-  holding; 
the  blade  lengthwise  to  the  stone  instead  of 
crosswise. 

Sheffield  has  a  mono|ioly  of  the  cutlm-y 
trade  of  the  L'nited  Kin;_;(liiin,  and  it  is 
probably  no  exaggeration  to  sa_\-  that  up  to 
twentv  \'cars  ago  Sheffield  manufactured 
cutler)-  fir  the  world.  The  passing  of  the 
jMcKinley  Act  robbed  her  in  a  niMincnt  of 
practically  the  whole  American  trade,  the 
United  States  from  that  time  beginning  to 
supply  their  own  requirements.  ()i  l.ite  years 
German\'  has  been  a  keen  ri\al  buth  in 
English  and  f>reign  markets,  and  a  consider- 
able quantit}'  of  cutlery  is  now  made  in 
Austria,  Sweden,  and  Switzerland,  while 
Portugal  and  Russia  are  the  latest  com- 
petitors to  enter  the  field.  Remarkable 
instances  might  be  gi\en  of  the  \alue  of 
cutlery  trade  marks,  due  to  the  fict  that  it 
is  iinpossible  for  the  inexpert  buyer  to  tell 
good  cutlery  from  bad.  Hence,  if  a  really 
good  knife  is  wanted,  it  is  better  to  buy 
one  bearing  the  mark  of  some  firm  of  repute. 
A  good  deal  of  the  foreign  machine-made 
cutlery  is  of  inferii.ir  qu.ility. 

It  must  be  admitted  that  serious  dangers 
threaten  the  supremac}-  of  Sheffield  in  her 
oldest  manufacture.  The  trade  suffers  fi\)ni 
the  want   of  mechanical    progress,   and   from 


the  sur\i\al  of  antiquated  methods  which 
tend  to  check  enterprise.  Some  indication 
has  been  gi\en  of  the  way  in  which  the 
trade  is  s])lit  U]5  .amongst  the  "little  mesters," 
and,  although  many  firms  h,i\e  recently  put 
themscKes  into  a  position  to  manufacture 
cutler}-  on  more  modern  lines,  the  ill  effects 
arising  from  lack  of  co-ordination  are  not 
altogether  outgrown.  The  .system  of  [Mece- 
work  which  still  i.ibtains  is  in  man}'  wa\-s 
remarkable;  e\en  in  a  factor}' cutlers  will  piiy 
rent  for  the  place  where  the\-  work,  with  some- 
thing fir  materials,  light,  and  fires,  receiving 
so  much  per  gross  for  the  articles  they  [nit 
together.  The}'  are  not  workmen  in  the  ordin- 
ai-\-  sense,  and  this  unusual  relationship  makes 
it  dilficult  in  some  cases  to  apply  the  regula- 
tions 111  the  i*'actor}-  .\cts.  The  most  serious 
tlanger  menacing  the  trade  is,  however,  the 
want  of  a  proper  succession  of  skilled  workmen. 
It  is  in  the  most  highl}-  skilled  branches, 
such  as  the  making-up  of  pocket  cutlery,  that 
there  is  the  greatest  shrinkage  in  the  supply 
of  workmen.  Th.it  the  position  is  some- 
what serious  ma}-  be  seen  from  the  simj^jle 
fact  that  although  tlie  world's  retjuirements 
ha\e  grown  enormous!}-,  there  are  actuall}- 
fewer  people  engaged  in  the  manufacture 
of  cutlery  in  Sheffield  to-da}-  than  at  any 
time  during  the  last  hundred  years,  and  the 
means  of  production  are  undoubted!}-  le.ss. 
Joiix  \\'iht.\ki-;r. 


A.\    IVORV    STOKl-;. 
(r/icto  tiiiJly  supplud  by  Messrs.  y.  Rodders  £-  Sens,  Lid.,  Shffirld.) 
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BARGE    LIFE. 


J'hoio;  CasscU  lt  Cq. 

A    YOUNG    BARGEE. 


QTi:rPiNG 

O  forward, 
s  1  o  \v  1  y 
and  steadily, 
and  scarce 
quickening 
his  pace,  e\'en 
\\-  h  e  n  the 
whip  cracks 
Hke  a  pistol- 
s  hot  n  e  a  r 
him,  an  old 
hiirse  plods 
meditative!}' 
on  the  canal 
tow  -  path. 
He  is  hauling 
behind  him  a  heavily  laden  barge  which 
seems  almost  to  glide  over  the  water  b)'  its 
own  volition,  for  sometimes  the  tow-rope 
hangs  quite  loosely  between  its  gaily  painted 
post  in  front  and  the  old  horse  on  the  path. 

At  the  stern  of  the  barge,  near  the  little 
chimney  from  which  light  smoke  is  flying, 
stands  a  healthy  and  comely  woman  with  a 
child  in  her  arms,  and  on  shore,  beside  her 
father,  not  far  from  the  horse,  trots  a  little 
girl. 

Here  they  all  are,  the  bargee  and  his 
family,  living  on  their  barge,  and  conve_\'ing  at 
the  rate  of  about  three  miles  an  hour  a  heavy 
load  of  bricks  to  the  heart  of  might)'  London. 
Look  in  the  little  cabin  at  the  stern  of  the 
boat,  near  which  the  good  woman  is  standing. 
Your  first  impression  would  probably  be  of 
bright  blue  and  red  colours.  A  very  gaudily 
depicted  Windsor  Castle  might  strike  _\'our 
eye  from  the  wooden  panelling,  then  a  soldier 
in  startling  uniform,  anon  a  mermaid,  and 
then,  perchance,  a  peacock  in  more  brilliant 
dress  than  ever  Dame  Nature  designed  in  her 
most  lavish  moods.  Bargee  and  his  family 
evidently  like  bright  colours. 

But  a  cheer}-  stove  beams  red  and  warm 
close  to  the  hatchwa}'  door — a  stove  shaped 
something  like  an  egg,  its  upper  part  narrow- 
ing to  the  pipe  which  rises  as  a  chimney 
without.     Beyond  the  stove  e.xtends  a  set  of 


cupboards,  and  opposite,  on  the  right  hand 
as  we  enter,  stretches  a  broad  .seat  on  which 
a  bed  can  be  spread  at  night ;  in  front  of  us, 
at  the  end  of  the  cabin,  between  the  cup- 
boards and  the  broad  seat,  projects  a  smaller 
seat,  where  probably  the  chubb}-  cliildren 
ma}-  rest  their  healthy  limbs. 

A  bright  brass  lamp,  polished  to  shine  like 
gold,  gleams  near  the  stove,  a  few  cooking 
utensils  hang  here  and  there,  and  a  small 
clock  ticks  loudly,  making — like  some  persons 
— great  noise  for  such  a  little  thing. 

The  cabin  is  the  bargee's  home,  and  it 
reminds  us  of  the  tiny  kitchen  of  a  well-kept 
cottage,  with,  of  course,  certain  characteristic 
differences,  due  to  the  fact  that  it  is  built  on 
a  floating  craft.  In  spite  of  apparent  dis- 
advantages, the  bargee,  as  a  rule,  prefers  his 
home  and  his  life  to  a  London  lodging.  And 
it  is  doubtful  if  he  is  unwise  in  his  preference, 
for  really  his  cabin,  with  the  fresh  air  he  can 
always  obtain  outside,  is  surel}-  better  than 
n-iany  a  city  slum. 

In  fine  weather  the  life  of  a  bargee  is, 
no  doubt,  pleasant  enough,  as  he  glides 
smoothly  through  the  quiet  country,  bathed 
in  the  bright  sunshine  and  the  fresh  air,  and 
surrounded  by  the  song  of  birds.  But  his  life 
has  other  aspects,  as  when  he  vo}-ages  through 
a  drear}'  manufacturing  or  mining  district, 
when  rains  fall  heavily  and  the  wind  is  cruel, 
when  snow  lies  thick  on  the  tow-path,  and 
ice  hampers  or  blocks  entirely  the  passage  of 
his  boat.  Yet  the  liking  of  bargee  for  his 
calling  is  genuine  enough. 

There  are  varieties  of  bargees  as  of  other 
folk,  and  not  all  of  them  may  present  the 
picture  just  described.  The  tendenc}'  in  these 
da}'s  is  for  a  number  of  barges  to  be  owned 
b}'  one  firm,  and  .some  of  the  proprietors  will 
not  permit  women  and  children  on  their 
boats,  onl}-  unmarried  men  or  widowers  are 
emplo}-ed,  or,  should  a  man  have  a  wife  and 
young  famil}-,  they  must  dwell  ashore.  On 
the  other  hand,  some  large  barge-owners 
permit  the  wives  and  families  to  dwell  on  the 
boats,  subject  to  the  regulations  of  the  law  ; 
and    barges    may    still    be    found    which    are 
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BARGES    ON    THE    THAMES  """^ 

OPPOSITE    GREENWICH    HOSPITAL 


owned  by  the  bargee  himself.  The  legal 
regulations,  passed  in  1877  and  amended  in 
1884,  only  permit  a  man  and  his  wife  and 
two  children  to  inhabit  a  cabin  of  a  certain 
.size ;  but  some  barges  are  fitted  with  two 
cabins,  one  fore  and  aft.  Further,  the  sani- 
tary inspector  and  the  "  School  Board  man,' 
as  the  bargees  call  him,  are  abroad,  and  the 
boat  children  have  to  attend^  school  like  their 
fellows  on  shore.  Some  difference  has  thus  been 
caused  in  the  use  of  canal  boats  as  dwellings 
and  fewer  women  and  children  are  to  be  found 
■iboard  than  a  comparatively  few  years  ago. 

It  is  difficult  to  give  an  accurate  idea  of  the 
average  earnings  of  canal-boatmen,  becau-,e 
they  are  paid  so  differently  Some,  no 
doubt,  receive  a  weekly  wage  but  others  are 
remunerated  by  a  fee  for  the  trip,  and  others 
at  a  rate  per  ton  according  to  the  merchandise 
they  carry.  Bad  weather  in\ol\ing  a  stop- 
page of  their  craft  would  inflict  serious  loss  on 
these  latter,  should  the  masters  not  make 
them  some  allowance.  Perhaps  an  estimate 
of  from  eighteen  to  twenty-five  shillings 
weekly  would  not  be  far  wrong  as  an  a\er- 
age.  Li\ing  is  cheap  for  the  bargee,  especially 
if  he  uses  the  boat  as  a  dwelling  A  man 
owning  his  own  barge  and  horse  might  do 
fairly  well  if  he  were  thrift}-  and  business-like, 
and  it  would  appear  that  there  are  worse 
callings,  and  certainly  more  unhealth>-  trades, 
than  that  of  an  inland  boatman. 


But,  perhaps,  many  persons  may  be  sur- 
prised to  learn  that  the  conveyance  of  freight 
b}'  barges,  on  inland  waterways,  still  forms 
a  somewhat  large  industry  in  the  United 
Kingdom  ;  the)-  ma}-  have  thought  that  the 
railways  had  killed  the  traffic.  Such  is  not 
quite  the  case.  For  a  time,  undoubtedly,  the 
prosperit}-  of  canals  was  greatly  checked  by 
railways,  but  about  1878-80  it  began  to 
revive,  and.  in  the  opinion  of  some  among  us, 
the  barge  industr\-  is  likely  to  increase  rather 
than  diminish. 

Quite  an  arm}-  of  men  are  emplo}-ed, 
estimated  to  be  about  a  hundred  thousand  in 
number  ;  nearly  four  thousand  miles  of  canals 
and  inland  navigations  are  open  for  trade, 
wh'lt  about  forty  million  tons  of  freight  are 
conveyed  in  the  course  of  the  year.  In  fact, 
so  complete  is  the  system  that  you  could  float 
from  London  to  Liverpool  on  inland  water- 
wa}-s,  and  as  far  back  as  1836,  there  was,  it  is 
said  no  place  in  England  south  of  Durham 
that  could  be  found  fifteen  miles  fioin  a  canal 
or  naxigable  ri\er. 

This  statement  ma}-  possibly  ha\-e  been  an 
e.xaggeration,  but  the  .s}-stem  was,  and  still 
is,  very  extensi\e.  Some  of  those  old  canals 
have,  no  doubt,  been  allowed  to  run  dry  ; 
others,  again,  have  been  converted  into  rail- 
ways— about  120  miles,  it  is  said,  altogether; 
but  there  still  e.xists  a  great  network  of  inland 
navigation  in  the  countr}-,  an  important  centre 
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of  w  liicli,  so  tar  as  lui^laiul  is  conccnicd,  may 
be  ImuikI  al  Hirinini;ham.  Here  several 
\vaterwa\s  meet  and  a  canal  reservoir  is 
maintained. 

The  tVeiL;ht  coiuexed  mi  these  inland  na\i- 
galions,  includint;^  naN'ii^ablc  rivers,  is,  as  ma\- 
be  supposed,  hea\ y  and  bulky  ;  such  as  bricks, 
ore,  coal,  and  lime,  straw,  sand,  ,niil  manure. 
At  l'addinL;tnn  liasin,  where  the  (irand 
Jiniction  C'anal  may  be  s,iid  tn  end,  ynu 
may  see  many  examples  ot  this  water-hornt- 
merchandise.  Here  is  a  sailinj^-bar^e,  with 
tall  mast  and  ijicturesque  brown  sail,  which 
has  N'oyaged  up  the  Thames,  and  entering  the 
Regent's  Canal  through  Limehouse  Dock,  has 
been  towed  through  London  until  it  rests  at 
-this  wharf.  Its  cargo  is  a  load  of  broken 
cockle-shells  for  powdering  the  gra\el  paths 
of  Hyde  Park. 

Xe.xt  to  this  \essel  lie  half  a  dozen  or 
so  towing  barges  which  have  brought  heaxy 
loads  of  bricks  from  the  countrx' :  \-onder 
lie  a  licet  which  will  transport  refuse  from 
dust-carts  out  of  the  town  ;  hard  by  are 
waiting  other  barges  to  float  away  with 
street  sweepings  and  stable-manure  to  be 
used  on  the  land. 

Not  long  since,  salt  used  to  be  brought 
to  London   b\'   barge,   but   the    salt   wh.irf  at 


I'addinglon  now  appears  to  lia\c  passed 
into  other  hands.  On  the  'I'hames  )-ou 
wciuld  find  cargoes  of  clay,  probably  from 
I'oole  in  Dorsetshire,  floating  t|uietl\'  up  to 
the  Potteries  at  Lambeth.  The  clay  may- 
be brought  by  \es.sels  to  the  docks  far 
down  the  ri\er,  and  then  be  borne  by 
lighters  or  barges  higher  u])  the  stream  ; 
but  barges  are  also  built  to  sail  the  sea, 
and  the  barge  itself  may  ha\e  conve)-ed 
the  raw  material  round  the  coast  to  the 
place  of  manufacture.  (jlass  bottles  from 
the  Continent  ha\e  often  been  conveyed  to 
this  countr\-  by  .sea-going  barges.  Those 
brown  sails,  looking  so  picturesc]ue  at  the 
mouth  of  the  Thames,  are  not  outspread  for 
the   ri\er   alone. 

A  characteristic  feature  of  a  freight  barge, 
either  with  or  without  sails,  is  of  course 
that  it  is  a  llat-hottomed  boat  ver\'  suitable 
for  conveying  hea\y  and  bulky  goods,  if 
s])eect  be  no  object.  In  canals  where  sails 
are  una\  ail.ilile,  the  barge  is  still  usuall\- 
towed  along  by  a  horse  walking  gra\el\' 
on  the  tow-path  beside  the  water  ;  but 
steam  has  made  its  a])pearance  on  the  cjuiet 
inland  waterwa\-  as  elsewhere,  and  trains 
of  barges  ma\-  be  seen  tugged  along  on 
other    inland     waters     as     well     as     on     the 
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FI\E    MINUTKS     GOSSIP. 

Thames.  When  a  horse  tows  alont;-  two 
craft,  one  behind  the  other,  the  second  is 
called,  in  canal  language,  a  "monkey"  barge. 
The  horse  indeed,  as  a  rule,  still  h(.)lds  its 
own  on  the  tow-path  ;  and  dotted  at  inter\-als 
on  the  canal  banks  stand  shanties  or  stables, 
often  in  connection  \\ith  a  public-house, 
where  Dobbin  may  be  installed  for  the 
niglit  at  the  modest  charge  of  fourpence. 
This  fee  ]3ays  for  the  shelter  and  the  bed 
on  which  the  animal  may  repose  its  weary 
limbs.  Not  far  distant  the  barge  is  moored 
out  of  the  passage-way,  and  the  bargee  and 
his  fimily,  having  obtained  such  food  and 
drink  as  they  may  require  from  the  inn, 
retire  to  their 
cabin,  shut  their 
door,  and  sleep 
as  soundly  and  as 
comfortably  as 
their  countr)'men 
ashore. 

The  slowness  of 
barge  traffic  is  not 
altogether  due  to 
its  motor  power 
being  chiefly 
haulage  by  horses. 
Passing  through 
the  numerous  locks 
adds  greatly  to  the 
delay.  Thus,  be- 
tween Paddington 
and  Tri  ng  —  a 
distance  of  some 
thirt\-  -  two  miles 
b\-   rail — there   are 


no  fewer  than    f<irty-fi\e  locks  by   which   the 
canal    surmounts    the    rising    ground.     Then 
the  barge  finds  itself  on  the  high  level ;  but 
)efore    verv    long    meets    with    seven    other 
ocks    to    enable    it    to    descend    again    with 
safety  to  a  lower  plane.     The  first 
lock  out  of  London  is  at  Cowle\', 
near  Uxbridge,  and    the    time  oc- 
cupied b\-  a  barge  in  passing  from 
London    to    Tring    is    about 
two  days.     It  is  clear,  there- 
fore,   that    perishable     goods 
would      not      form      suitable 
freight,  but   for  hca\y  freight 
such  as  bricks   and  timber,  or 
for   bulky    merchandise    such 
as  straw  or  manure,  the  barge  offers  a  \ery 
suitable    and,    no    doubt,  very    cheap    means 
of  conveyance. 

The  two  great  waterways  out  of  London 
are,  of  course,  the  Thames  running  eastward 
and  the  Grand  Junction  tending  north-west. 
The  Thames  communicates  with  several 
other  waterwa\-s  at  intervals  and  running 
north  and  south  ;  it  also  joins  the  Se\"ern 
by  canal.  The  longest  canal  tunnel  in 
England — known  as  the  Sapperton — is,  it 
may  be  said,  in  parenthesis,  on  the  Thames 
and  Se\'ern.  It  is  o\er  1 1,000  feet  in  length. 
Horses  are  not  used  for  haulage  here,  but 
the  men  jjush  the  barges  through. 
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The  Grand  Jnnctinn  coniimmicatcs  witli 
North  and  Mast  I.nndon  l)y  means  of  the 
Regent's  Canal,  and  euterinij  the  Tliames 
at  I.imehousc;  but  it  also  joins  the  rox-al 
rixer  a_L;ain  about  ele\en  miles  west  (^1" 
London,  thniu;_;h  the  lireut  at  Brentwood. 
As  it  i)asses  on  to  the  north-west  it  throws 
out  branches  to  As'lesbury  and  to  Bucking- 
ham, and  loses  itself  finally  in  the  Union, 
leadins^  to  Leicester,  and  the  Birmingham, 
which  not  only  leads  to  the  metropolis  of 
the  Midlands  but  to  a  number  of  other 
canals.  Among  these  are  the  O.x- 
iord,  the  Birmingham  and  Worcester, 
the  Jiirmingham  anrl  Coventry,  and 
the  Grand  Trunk,  which  onward  wends 


through  the  wires  oxerhead  ;  but  thougli 
this  system  would  cjuicken  the  pace  on 
stretches  of  water  free  from  locks,  it  would 
not  ob\iate  the  tlelay  occasioned  b\'  passing 
ihrougii  these  necessary  works. 

It  would  seem  that  travel  on  our  inland 
waterwa\-s  must  be  com])aratively  slow  :  but 
that  is  no  reason  for  their  neglect.  They 
carr}'  much  heavy  freight  now,  and  could 
conve\-  more,  especially  if  a  luiiform  gauge 
of  lock  and  canal  could  be  adopted.      Canals 


its  wa}-  to  the  Bridgwater  Canal  and  to 
Li\erpool. 

From  the  j\lerse_\'  the  Lixerpool  and  Lcerls 
Canal  takes  its  wa}-,  and  at  Leeds  joins  the 
Aire  and  Calder,  which  communicates  with 
the  Ouse  and  Hull.  These  two,  therefore, 
f(.)rm  a  waterway  across  northern  England, 
just  as  the  Grantl  Junction,  Birmingham  and 
Grand  Trunk  form  a  north-westerly,  and 
the  Grand  Junction,  Union,  and  the  ri\ers 
Soar  and  Trent  fjrm  a  northerly  na\'igable 
line  through  the  country. 

Suggestions  ha\e  been  made  that  electric 
wires  should  be  stretched  above  the  canals, 
and  electric  motors  being  fitted  to  the 
barges,  the}-  should  tra\el  somewhat  after 
the  fashion  of  electric  tram-cars,  empowered 


have  been  known  to  the  world  from 
the  earliest  ages,  but  their  great  ex- 
tension in  England  did  not  occur  until  the 
latter  half  of  the  eighteenth  century.  The  need 
Cm-  more  efficient  communication  between 
various  parts  of  the  country  became  keenly 
realised,  and  the  dexelojinient  was  largeh"  due 
to  the  skill  of  James  Brindley  and  the  energ\' 
of  the  Duke  of  Bridgwater.  It  was  about 
that  time  that  the  greater  pari,  at  least,  of 
the  English  canal  system  came  into  exist- 
ence. For  a  hundred  years  or  more  the 
patient  horse  and  the  long  and  heavy  boat 
ha\e  firmed  a  picture  in  the  ])eaccful 
countr\'-sicle ;  and  in  spite  of  all  changes 
the  barge  still  glides  on  cjuietly  and  uncon- 
cernedly, forming  with  its  master  and 
mistress  a  feature  in  the  nian\--sided  life  of 
Old   ICngland. 

F.  M.  Holmes. 
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THE    MANUFACTURE    OF    WOOLLEN    AND    WORSTED. 


IT  may  safely  be  said  that  e\-ery  inhabitant 
of  these  islands — however  ragged  his 
habiliments — has  some  wool  on  his 
back.  Among  all  peoples  living  in  temperate 
climates,  the  wearing  of  wool  fabrics  of  some 
sort  is  indeed  practicall}'  universal.  The  first 
fibre  ever  \vo\en  into  cloth  was  probabl)- 
goat's  hair  or  the  wool  of  the  primiti\'e 
mountain  sheep,  and  the  term  "  spinster " 
carries  us  back  to  the  time  when  it  was  the 
part  of  every  maiden  to  hold  the  distaff  and 
spin  the  yarn  from  which  the  clothing  of  the 
family  was  to  be  ^vo\"en. 

Before  the  advent  of  the  locomotive  there 
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were  two  high  roads  from  London  to  Scotland. 
The_\'  correspond  pretty  closely  to  the  east 
coast  and  west  coast  railway  routes  of 
to-day,  the  one  passing  through  Doncaster 
and  York,  the  other  through  Warrington  and 
Preston.  Within  the  jjarallelogram  formed 
by  these  four  towns — roughly  sixt_\-  miles  by 
thirty — \'ery  nearly  the  whole  of  the  tu'O 
great  textile  industries  is  carried  on.  The 
great  Pennine  chain  running  north  and  south 
divides  the  counties  of  York  and  Lancaster, 
and  cuts  this  limited  area  into  two  fairly 
equal  portions,  the  Lancashire  side  being 
given  up  t(3  cotton,  the  eastern  or  Yorkshire 
half  mainly  to  wool. 

It  is  a  land  of  high  moorlands 
and  rushing  streams,  and  its 
peojile  ha\'e  man}-  of  the 
strenuous  characteristics  of 
hillmen  all  the  world  o\-er. 
Leeds,  l^radford,  Halifax, 
Huddersfield,  Wakefield,  Batley, 
Dewsbury,  Keighley  are  all 
large  and  important  towns, 
almost  united  into  one  vast  city 
b}-  smaller  towns  and  \-illages 
innumerable,  e\'ery  one  of  them 
engaged  in  some  branch  or 
other  of  the  wool  industr_\-. 
According  to  the  repi.^rt  of  the 
Chief  Inspector  of  Factories  for 
1889,  the  number  of  persons, 
employed  in  the  woollen  and 
worsted  industries  was  297,053, 
of   whom    nearly    168,000   were 
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females.  This  return,  of  coui'se,  takes  no 
aceount  of  tlie  immense  numher  of  persons 
eni^aged  in  the  liandlinL;  and  transport  of 
the  raw  material,  in  the  e(.illectinn,  paekin^', 
and  distribution  of  the  manufacti'.red  artiele, 
or  in  catering  f  u'  the  manifnld  wants  of 
the  workers  themsehes.  Altoi^etlK'r  the 
p<-)pulation  dependent  upcjn  wool  for  a  liveli- 
hood cannot  be  far  short  of  three  millions. 

it  is  estimated  that  the  value  of  the  wool 
worked  np  in  one  )-ear  is  not  less  than 
i^23,000,000,  and  that  in  the  course  of  its 
progress  to  the  shehes  of  the  tailor  and 
draper  it  is  increased  in  \alue  between  three 
and  four  fold.  Whence  comes  this  \ast  mass 
of  material  ? 

A  huntlred  \-car.s   ago  we  were  dependent 
almost  entirely  upon  our  own  sheep.     There 
are  nearl_\-  27  million  sheep  in  (jreat  Britain, 
and  the  weight  of  one  year's  clip  of  their  wix 
is  about   140,000,000  lb.,  of  which 
one-si.\th  is  sent  away  in  the  raw 
state.     We    imi^ort,    in    addition, 
for      consumption      here      some 
400,000,000   lb.  of   wool,  mohair, 
alpaca,  camel's    hair,    and   gc^at's 
hair.       The     great     bulk     of     it 
comes      from      Australia,      New- 
Zealand,  ami  South  Africa  ;  but 
a   considerable    portion,    perhaps 
20    per    cent.,    comes     from    the 
Ri\'er   Plate,  .Asia  Minor,  the  hill 
countr\-    of    North     India,     and 
even  Tiliet. 

The  great  marts  fir  imported 
wool  are  London  and  Lixerpool, 
and  periodical  auction  sales  are 
held  in  both  places,  which  are 
attended  by  buyers  not  onl_\' 
from  Yorkshire,  but  from  France,  Gennan\-, 
Belgium,  and  e\en  the  United  States.  Of 
late  v'ears  some  of  the  largest  users  send  out 
their  own  buyers  to  purchase  at  sales  in  the 
colonies.  The  sale  room  in  the  Wool  Kx- 
change,  in  Coleman  Street,  London,  during 
the  progress  of  one  of  the  si.\  series  of  sales 
held  there  annually,  presents  an  interesting 
and  exciting  scene.  As  many  as  twelve 
thousand  bales  of  wool,  averaging  400  lb. 
in  weight  each,  and  worth  from  ten  to 
twent)-  pounds  a  bale,  are  disjjosed  of 
b\-  auction  at  one  sitting  of  two  or  three 
hours,   and    the    sales   go    on   da\-   after  da)-, 


sometimes  llir  three  weeks  at  a  stretch.  The 
merchants  who  deal  in  the  home-grown  wool 
are  called  woolstaplers,  and  they  either  go 
round  to  the  farmers  and  haggle  with  them 
about  the  price,  or  attend  the  annual  wool 
fairs  in  the  wool-growing  counties  of  England 
and  Scotland.  Ahjst  of  the  Irish  wool  is 
collected  b_\-  dealers,  and  finds  its  wa_\-  either 
to  Dublin,  for  .sale  there,  or  direct  t^  Bradford 
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and  Halifax,  where  the  whole  business,  so 
fir  as  this  countr_\-  is  concerned,  is  finally 
fjcussed. 

A  generation  ago  the  spinner  bought  the 
wool  and  combed  or  carded  it  himself  and 
in  what  is  called  the  woollen  biMnch  of  the 
trade  this  is  still  a  common  practice,  but  the 
tendency  of  late  vears  has  been  to  specialise 
the  \arious  processes.  Ver_\'  much  of  the 
wool  which  comes  to  us  is,  in  the  first 
instance,  bought  b}-  top-makers.  On  arriving 
at  the  top-maker's  ^varchou.se  the  bales  are  cut 
open.  The  wotil,  which  has  been  tiglitly 
compressed  [jerhaps  for  six  or  nine  months, 
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is  shaken  out,  fleece  by  fleece,  and  divided 
into  "  sorts,"  the  best  of  the  fleece  being 
thrown  into  one  basket,  tlie  skirtings — i.e. 
the  parts  about  the  neck  and  legs  of  tlie 
sheep — into  another,  and  so  on.  But  there 
are  many  chfferent  classes  of  wool.  The  long 
and  lustrous  staple  of  the  pure  Lincoln  breed 
differs  from  the  short,  dull,  soft  South  Down 
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as  the  coat  of  a  polar  bear  does  from  that  of 
a  chinchilla.  The  pure  merino  fleece  from 
the  Riverina  of  New  South  Wales  differs 
almost  as  widel}-  from  the  strong  Leicester 
cross-bred  from  New  Zealand.  Each  class 
— and  there  are  many  intermediate  grades — 
has  characteristics  which  render  it  suitable 
for  most  varied  purposes.  The  wool  which  is 
used  for  the  LTnion  Jack  at  the 
ship's  masthead  would  never  do  for 
an  infant's  christening  robe  or  the 
green  cloth  of  a  billiard  table. 
Hence  there  is  \ery  little  admixture 
of  classes,  the  object  of  sorting  being 
to  separate  the  qualities.  There  is, 
howe\er,  a  very  broad  division  made 
between  combing  and  carding  wools. 
.A.  lady  in  combing  her  hair  holds 
a  portion  cif  it  in  one  hand,  holding 
the  coinl.)  in  the  other.  Wool  which 
is  tiH)  short  to  be  held  b\^  the  "nip" 

fy  (if  the  combing  machine  must  be 
carded.  This  dividing  line  closely 
corresponds  with  that  which  separ- 
ates the  worsted  and  the  woollen 
manufactures.  Worsted  goods  are 
made  from  the  long  or  combed 
wool,  woollens  from  the  short  and 
carded  wools. 

Wlien  the  sorting  has  been  done 
the    wool   goes    to    the  comber.     It 
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must  first  be  scoured.  All  iinwM-^lK'd  lleccc^ 
carrv  ;i  omsiderable  ammiiU  nf  tin;  xnlk 
(ir  natural  yrease  of  tin-  animal,  and  some 
Australian  and  South  American  wools 
contain  as  much  as  60  per  cent,  of  sand, 
dirt,  and  grease.  The  washing  is  effected 
by  machinery  in  what  is  callerl  a  "bowl," 
thougli  it  bears  no  resemblance  to  that 
useful  domestic  vessel.  Tlie  washbowl  is  a 
long,  deep  iron  trough,  in  which  the  wool 
is  immersed  in  a  bath  nr  "  sud  "  nf  hot  water 


to     be    Combed     or     carded,     as     the     case 
ma_\'    be. 

The  combing  machine  is  one  of  the 
marvels  of  meciianical  invention,  and  it  has 
se\eral  forms,  but  tiie  t\-pe  whicli  has  finally 
been  adopted  in  this  country  is  known  as  the 
great  circle  comb.  It  consists  of  a  large  brass 
ring,  about  four  feet  in  diameter,  in  which  the 
steel  pins  of  the  comb  are  set  in  concentric 
circles,  the  strongest  teeth  on  the  outer  ring, 
the    finest   I  in    the   inner,  there   being  usually 


and  soap,  being  slowly  passed  from  one  end 
of  the  trough  to  the  other  by  a  series  of 
reciprocating  brass  forks.  The  bowl  has  a 
false  bottom,  into  which  the  sand  and  dirt 
settle  by  gravity.  On  emerging  from  the 
end  of  the  bowl  the  wool  is  squeezed 
between  rollers,  and  usuall)-  at  once  passes 
into  a  second  bowl,  where,  of  course,  the 
water,  is  cleaner,  and  often  into  a  third 
and  even  a  fourth.  When  it  finally  emerges 
it  is  pure  and  almost  snow-white,  though 
still  carrying  many  grass  seeds,  burrs,  and 
other  entanglements.  After  clr_\-ing  b_\- 
subjection  in  a  closed  chamber  to  the 
action  of  a  stream  of  hot  air,  during  which 
time  it  is  being  constantly  tos.sed  like 
the  grass  in  a  hayfield,  the  wool  is  ready 
17 


four  or  fi\-e  such  rings.  The  pins  or  teeth  of 
the  comb,  which  re\-ol\"es  horizontally  and 
very  slowly,  are  heated,  and  b\- an  ingenious 
arrangement  of  fluted  rollers  the  wool  is 
gradually  drawn  thmugli  the  teeth  of  the 
comb  from  the  outside,  conn'ng  away  from 
the  inner  edge  absolutely  free  from  impurities 
and  with  e\-ery  fibre  laid  ]oarallel  with  its 
neighbour.  The  shortest  of  the  wool  is  left 
behind,  and  is  automatically  picked  out  of 
the  teeth  of  the  comb  before  it  recei\'es  a 
fresh  supply  of  wool.  This  short  stuff  is 
called  the  noil,  and  the  combed  wool  which 
comes  off  in  a  continuous  rope  is  coiled 
v]p  into  a  ball  or  "top."  The  to]D-makcr, 
then,  is  one  who  bu\-s  wool,  sends  it  to 
be   washed   and   combed,  and   then  sells    the 
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product  to  the  spinner,  for   whom  it  is  now 
read)-. 

Spinning,  the  conversion  of  wcxil  into  a 
twisted  thread  or  \-arn,  is  accomph'shed  in  two 
different  wa\\s — either  by  the  spinning  frame 
or  jenny,  as  it  was  once  called,  or  by  the  self- 
acting  mule.  The  latter  is  used  onh-  for  very 
short  fibres,  such  as  cotton  or  the  shortest 
wools  ;  and  wool  spun  on  the  mule  is  called  a 
woollen  \'arn,  whereas  that  spun  on  the  frame 
is  a  worsted  yarn,  and  each  has  a  character 
of  its   own.     In  worsted   spinning   the    thick 


spindle  on  the  frame  having  its  own  train  of 
rollers.  The  full  roving  bobbins  are  placed 
upon  pegs  above  the  rollers,  and  a  small 
bobbin  or  spool  is  put  on  to  the  spinning 
spindle.  When  the  machine  is  started,  the 
roving  passes  between  the  revolving  rollers 
and  is  finally  drawn  out  or  "  draughted  "  to 
the  required  fineness,  and  then  the  rapid 
revolution  of  the  spindle  gi\es  the  fibres  a 
twist  or  spin,  con\erting  what  was  merely 
a  few  parallel  fibres  into  a  strong  thread  or 
}"arn.     As  the  process   of  spinning  goes  on, 
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rope  of  combed  top  is  first  reduced  in  thick- 
ness and  correspondingl}-  increased  in  length 
by  being  passed  through  a  set  of  drawing 
machines.  These  draw  out  the  staple  by  the 
simple  device  of  passing  it  between  pairs  of 
fluted  rollers,  each  successi\-e  pair  running 
at  a  higher  speed  than  the  last,  so  that  it 
emerges  as  a  thin  thread,  but  still  with  no 
more  twist  in  it  than  will  just  serve  to  hold 
it  together.  In  this  form  it  is  wound  on  to 
large  wood  bobbins,  and  it  is  then  known  as 
a  roving. 

The  spinning  frame  consists  of  a  row  of 
several  hundred  spindles,  all  revohing  at 
one  uniformly  high  speed,  and  a  correspond- 
ing set  of  rollers,  partly  of  fluted  steel  and 
partly    of  wood    covered    with    leather,   each 


the  yarn  is  wound  on  to  the  small  bobbin  on 
the  spindle,  and  when  all  the  bobbins  are 
filled  the  machine  is  stopped  and  a  gang  of 
little  bo\-s  and  girls  quickl}-  change  the  full 
bobbins  for  empty  ones,  the  threads  are  al! 
gi\en  a  deft  initial  turn  on  the  empty  bobbins, 
and  the  machine  is  again  ready  to  be  started 
There  is  no  more  fascinating  sight  than 
to  watch  a  gang  of  "  doffers "  go  through 
these  evolutions. 

In  woollen  spinning  the  shortness  of  the 
fibre  necessitates  a  somewhat  different  pre- 
liminary method  for  obtaining  the  roving,  and 
the  spinning  is  accomplished  without  any 
"  draught."  On  the  mule  the  spindles  are 
not  fixed,  but  are  carried  on  a  long  carriage, 
which    can    be  run    out    from   the  stationary 
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part  nf  the  frame  upon  which  the  roving 
bobbins  are  placed  for  a  ch'stance  of  six  or 
seven  feet.  When  the  maciiine  is  started 
the  carriage  is  run  nut,  each  spindle  drawing 
after  it  a  length  (jf  the  ro\ing.  Then,  when 
the  carriage  has  reached  the  limit  of  its 
traverse,  the  spindles,  revol\-ing  with  great 
rapidity  for  a  few  seconds,  impart  the  twist 
or  spin  to  the  whole  length  of  thread  which 
has  been  run  out,  and  at  the  instant  when  the 
required  sjjin  has  been  obtained  they  stop, 
the  carriage  runs  back  to  its  former  place, 
the  bobbins  on  the  spindle  winding  up  the 
spun  }'arn  as  the  carriage  returns.  Then,  of 
course,  the  cj'cle  of  operations  is  repeated. 

It  will  thus  be  gathered  that  in  worsted 
spinning  the  operatiijn  is  a  continuous  one, 
whereas  in  mule  spinning  it  is  intermittent. 
The  one  produces  a  smooth,  round,  regular 
yarn  of  great  strength,  all  the  fibres  of  which 
are  carefully  twisted  parallel  to  one  another; 
the  other  a  yarn  which  has  the  fibres  mixed 
up  in  an  irregular  fashion,  with  their  ends 
sticking  out  like  the  hairs  of  a  caterpillar,  but, 
for  this  very  reason,  giving  a  ii-arn  of  much 
softer  "  handle."  It  is  this  vital  difference  in 
the  method  of  spinning  and  in  the  result 
attained  which  constitutes  the  main  distinc- 
tion between  a  worsted  cloth,  such  as  a  serge 
or  corkscrew,  and  a  woollen  cloth,  such  as  a 
Melton  or  Amazon. 

It  was  the  introduction  of  the  power-loom. 


SPINNING. 


scarcel}'  more  than  a  century  ago,  that  led 
to  the  riotous  assemblies  and  mill  burnings 
so  \i\idly  depicted  by  Charlotte  Bronte  in 
"  Shirley, '  and  more  prosaically  recorded 
b_\-  many  less-known.  Icical  historians.  In 
principle,  howe\er,  even  the  most  elaborate 
loom  of  to-da)'  differs  but  little  from  the 
simplest  fjrm  of  the  loom  used  by  Egyptians 
4,000  }'ears  ago.  It  is  onl\-,  after  all,  an 
apparatus  for  crossing  threads  under  and  over 
one  another  alternately,  and  so  binding  them 
that  thc\-  shall  n(jt  come  loose  again.  Those 
threads  which  run  through  the  whole  length 
of  the  piece  constitute  the  warp,  those  that 
cross  it  the  weft.  The  ^\•arp  threads  are 
maintained  in  a  state  of  tension,  and  when  one 
half  of  them  are  lifted  clear  of  the  rest  by  an 
automatic  arrangement,  the  bobbin  of  weft 
contained  in  the  shuttle  is  thrown  across  and 
between  them.  Then  the  position  of  the 
^\■arp  threads  is  re\ersed,  the  shuttle  with  the 
weft  is  thrown  back  again,  and  so  the  process 
goes  on  imtil  the  piece  is  finished. 

Pattern,  or  design,  is  obtained  b_\-  \arying 
the  number  of  warp  threads  which  are  lifted 
at  each  "  pick  "  of  the  shuttle,  by  changing 
the  character  or  colour  of  the  weft,  and  by 
a  multitude  of  other  devices  which  are  too 
technical  f(.)r  description  here.  Fabrics  in 
which  the  pattern  is  obtained  b_\-  the  use  of 
coloured  threads  or  b\-  the  admixture  of  silk 
threads  are  known  as  "  fancies,"  those  which 
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arc  \\(i\cn  and  ^iihscquciUly  dyed  as  "  plains," 
thnUL;h  tin-  (k'si^ii  may  \,iry  widely.  lUil. 
whether  plain  nr  lancw  liL;hl  nr  hea\\',  wide 
nr  narrow ,  all  ilntli  iiiiLsl  after  wcavini;'  be 
sLibjctaed  til  .1  xari^ly  1  if  1  iperatinns  all  cnm- 
])rehen(Icd  in  the  iisriul  term  "  I'mishinL;"."  It 
must  l)e  cleansed  h'nm  all  impurities,  it  will 
he  steamed,  scuured,  milled,  shrunk,  stretched, 
raised,  crr-pped,  sint^'cd,  pressed,  and  fmally 
rolled  intii  the  perfect  web  read)'  for  the 
merchant's  warehouse  or  the  draper's  cuunter. 
I'he  "finish"  which  it  is  desired  Im  imparl 
determines  the  way  in  which  the  cloth  shall 
be  treated  after  it  lea\es  the  limm  of  the 
manufacturer,  and  no  twd  kinds  of  material 
are  dealt  with  in  exactly  the  same  wa\-. 
Technical  education,  the  impro\cd  taste  of 


The  ilUtstralioiis  accoiupaityiiv^  this  articU-  ait-  fi\ 
AJt-ssi s,  yoltn  J-'ostiT  and  Son' 


the  peiiple,  and  the  de\-eiopment  of  invention 
ha\e  broU!4ht  abnut  an  immense  impro\cment 
in  the  \ariet\'  and  beauty  of  wool  textiles; 
and  the  b.ducation  laws,  by  rai.sing  the  age 
at  which  children  ma_\-  work  in  factories, 
ai'e  silentl)'  working  an  economic  rexolution 
which  is  regarded  with  sume  apprehension, 
for  tiie  spinning  mill  child  labour  is  held  to 
be  essential,  \er_\'  mucli  of  the  weaving  is  done 
by  women,  and  in  bi  ith  these  departments 
there  is  of  late  a  marked  decline  in  the 
number.s  emplo)'ed,  while  there  is  no  comjjen- 
sating  increase  in  the  emplo)-ment  of  adult 
hands.  There  is  consequentl_\-  a  fair  field  for 
the  ingenuily  of  the  inventor  who  will  aim  at 
making  the  spinning  machinery  and  the  Inoni 
autiimatic   in    their   actimi. 

AkIIHR    R.    ]iVLE.S. 

('///  /'/u>fo^'i-it/>/is  sptriallv  ittbti  for  the pitiposf  nt 
s  inoiuijaciorw  Jirodford. 
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{Phot»  :  H.  S    Baktr  &•  Si'/r,  Bir-nuti'/in»r.     By  periiiiision  0/ the  MaypoU  Dairy  Ctufifiaiij.) 


BUTTER    AND    CHEESE    MAKING. 


LIKE  many  other  of  our  national  in- 
dustries, clair)--farming  suffers  from  a 
keen  foreign  competition.  A  vast  quantity 
of  butter  is  imported  into  this  country, 
but  in  spite  of  tliis  fact  it  is  stated  that 
considerably  more  than  100,000  tons  of  butter 
are  made  annually  in  the  British  Isles. 

Butter    making    has,    of  course,    a    depart- 
ment   by   itself   in    the   conduct    of  a   dairy- 


farm.  It  is  probable  tliat  an  abstract 
knowledge  of  the  work  is  pretty  general,  but 
as  many  ingenious  appliances  have  been 
introduced  into  the  industr)-,  a  brief  account 
of  the  various  processes  of  manufacture 
should  be  of  interest.  The  description  herein 
presented  is  that  of  a  s\-stem  in  operation 
on  a  large  farm,  which  is  the  centre  of  an 
extensive  area  of  distribution.      It  ma\'  there- 


{P/itao  spcciaiiy  taken  at  Ihf  AyUibuty  Dairy  Co.'i 
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fore  serve,  generally,  as  a  l)-pc  of  the  many 
other  similar  establishments  to  be  found  in 
the  British  Isles,  and  which  arc  all  conducted 

m  ore  o  f 
less  on  the 
same  lines, 
li  u  1  t  or 
m  a  Is  i  n  l; 
does  not 
retjuire  so 
much  work 
or  detail  as 
c  h  e  e  s  e . 
Rlostdairy- 
f  a  |-  m  e  r  s 


MU.K    PASSING 

THROUGH 
REFRIGERATOR. 

make  a  speciality 
of  one  particular 
branch  of  the  in- 
dustr_\-  :  with  one 
it  ma_\'  be  cheese, 
with  another  milk, 
and  so  on.  l^ut 
all,  without  ex- 
ception, make 
butter,  either  on 
a  large  or  a  small 

scale.  In  the  case  of  cheese  makers  and 
mil]<  dealers  and  sup])liers,  it  is  the  super- 
fluous milk  which  is  converted  into  butter. 
A  large  tank  is  kept  for  the  reception  of 
thi'-,  which  is  subsequentK-  carried  away 
through  pipes  to  a  warm  chamber  below,  in 
which  the  temjjerature  is  slightl_\'  higher  than 
that  of  the  milk  when  it  comes  from  the  cow. 
It  then  passes  through  a  refrigerator  into  a 
separator,  the  skim  escaping  on  one  side,  and 
the  cream  through  a  tap  on  the  other.  The 
former  is  forced  up  again  into  another  tank, 
and  being  too  poor  for  an\'  other  purpose 
is  sold  to  bakers,  who  use  it  in  making 
pastr}-. 

The  cream  is  caught  in  ])ails,  which  are 
stood  in  a  bath  of  cold  water  for  the  s]:)ace 
of  twenty-four  hours  for  the  cream  to  "ripen." 
It    is    then     turned     into    a    wooden    churn. 


w  hen  in  twent)'  minutes  it  is  thick  enough  to 
be  taken  out  on  small  wooden  bats,  placed  in 
a  till),  washed,  ;md  put  upnii  the  re\(jl\ing 
butter-worker.  The  latter  is  a  large  wooden 
contrivance,  proi)elled  b\-  machiner}-,  and  an 
idea  of  its  char.icler  may  be  gathered  from 
our  illustration.  The  butter  is  placed  on 
a  circular  table,  sloping  outwards,  and  with 
racHating  ci  >rrugations  ;  innnediatel}-  above 
this  is  a  jirntruding  cone  of  wood,  also 
coirugated.  The  two  work  in  opposite 
directions,  ;iud  thr  butter  Ijctween  them  is 
effectively  "worked."  Whc-n  this  is  com- 
l)lete  it  is  ready  to  he  packed  in  whate\-er 
form  it  is  rcquirL-d.  Where  a  c|uick  distribu- 
tion takes 
place,  it  is 
i  m  mediately 
done  up  into 
I -II).  and  2-lb. 
p  a  c  k  a  g  e  s. 
I'"rom  the  be- 
ginning to  the 
end  the  ma- 
terial is  never 
once  touched 
hy   hand. 

The        above 
remarks   apply 


J 


butter. 
There  are, 
of  course, 
i  n  f  e  r  i  o  r 
articles 
m  a  d  e  — 
s  u  c  h  a  s 
margarine 
—  i  n  t  o 
which  cer- 
tain pro- 
cesses of 
salting  and 

colouring  enter  largely  into  the  manufacture. 
Cheshire  is  the  heart  of  our  chee.se-making 
industry.      .Although    cheese    is    jiroduced    in 
\arious    forms,    the    bulk    of    that    consumed 
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consists  of  fnur  different  kinds,  namel}-, 
Cheshire,  Cheddar,  Gloucester,  and  Stihon. 
Of  these,  the  first  two  are  by  far  the  most 
popular,  judged  from  the  amount  consumed. 
It  will  be  noticed  that  all  these  cheeses  deri\-e 
their  names  from  the  county  or  district  in 
which  they  are  made.  The  first  and  third 
speak  for  themselves,  and  are  comprehensiveh' 
christened  ;  the  second  is  named  after  a  village, 
Cheddar,  in  Somersetshire ;  and 
the  last  is  from  Stilton,  in  Hunting- 
donshire. Although  all  these  places 
can  claim  to  ha\e  initiated  their 
respecti\'e  dietar_\-  industry,  a  large 


cheese.  Dexterous  handling  of  ingredients 
and  implements  is,  of  course,  an  important 
factor,  but  the  question  of  temperature 
appears  to  have  a  considerable  bearing 
upon  the  subject,  though  experts  differ  on 
the  point.  Farmers  have  been  known 
to  produce  good  cheese  under  conditions, 
so  far  as  temperature  is  concerned,  in  direct 
contradiction   to  all  recognised  and  accepted 
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quantity  of  cheese  is  imported  into  this 
countr)',  placed  on  the  market  and  sold  in 
the  name  of  the  home-made  article.  A  great 
deal  of  the  cheese  which  is  consumed  in 
Great  Britain  as  Clieddar  or  Cheshire  is 
nothing  of  the  kind,  if  locality  counts  for 
anything,  but  comes  from  America,  Aus- 
tralia, or  New  Zealand.  Of  course,  the 
process  of  manufacture  ma\-  be  imitated,  but 
there  is  such  a  knack — a  mysterious,  intan- 
gible kind  of  skill — in  cheese  making  that 
one  might  justifiably  question  the  capacity 
of  the  imitator.  Even  experienced  British 
dairy-farmers  are  at  a  loss  to  adequately 
explain  what  is  the  precise  nature  of  the 
agency  which  conduces  to  a  thoroughly  good 


notions  on  the  subject.  But  they  could  n.ot 
explain  how  their  success  came  about. 

The  principal  processes  of  chee.se  making- 
are  much  the  same  all  through,  but  for  the 
purposes  of  illustration  we  will  take  the 
]5roduction  of  a  Cheshire  cheese,  at  Lea  Hall 
Farm,  Aid  ford. 

Here  we  have  a  t_\picul  Cheshire  dairy-farm. 
Everything  about  the  place  is  scrupulously 
clean.  We  follow  a  consignment  of  milk 
into  an  apartment  which  contains  a  long 
cheese-vat  on  wheels.  The  \'at  is  metal- 
lined,  and  there  is  a  hollow  space  all  round, 
between  the  outside  casing  and  the  rece]5- 
tacle,  \\-hich  holds  the  milk.  This  is  a 
hot- water    chamber,    used    only   in    the  cold 
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weather.  .\t  tin-  cud  is  a  lirii^lu  metal 
unidii,  attached  to  which  .ii'c  |)i[)es  riiu- 
nini;'  iiff  rii;ht  and  left,  i>ne  jiassiiiL;  thr)Ui;h 
a  (li\isinn  wall  iiitu  aunther  apartnu-nt.  .\ 
metal  strainer  is  lixed  (ui  to  the  side  ol  ihe 
\at.  lhrini;_;h  which  the  milk  is  pnureil.  Two 
kinds  dl'  milk  ai'c  used  —  the  perfectly 
sweet,  and  lh.it  which  is  "mi  the  turn," 
the  latter  hein;^'  added  for  the  pm-puse  of 
crealin;,;"  acidit)'  and  aiding"  in  the  ripenini;' 
of  the  cheese.  .Ml  the  milk  haxiuL;'  l)een 
])i)ured  in,  rennet  and  colcnirinL;'  are  intrn- 
duced.  The  fc^rmer  is  measiired  in  a 
graduated  glass,  and  five  mmces  .are  used 
ti)  170  gallons  of  milk.  The  colouring  is 
a  dark-brown  vegetable  solution,  and  one 
and  a  half  ounces  are  used  in  the  same 
quantity  r)f  milk".  The  use  of  this  ingredient 
in  no  way  affects  the  flavour  of  the  cheese, 
nor  imi)ro\-es  it  be_\'ond  adding  the  yelkjwish 
hue  familiar  to  mist  people.  Vet  without 
it,  o;-  .should  the  colour  be  too  deep,  the 
cheese  would  be  rendered  comparatix'ely 
\alueless,  or,  at  all  e\ents,  ci.msiderably 
reduced  in  value. 

The  rennet  causes  the  milk  to  coagulate, 
and  then  ensues  a  process  of  separation,  the 
curd  settling  at  the  bottom  and  the  whey 
rising  to  the  top.  If  the  cheese  is  intended 
to  be  kept  an\   length  of  time,  the  xat  will  be 


kept  heated  tt)  90"  or  94".  If  it  is  for  quick 
sale,  and  this  generally  happens  in  the  cold 
weather,  the  temperatm-e  is  reduced  to,  sa\-, 
S5''.  Periodically  it  is  stirred  up  for  half 
an  hoiu'  at  a  time,  and  when  the  '■setting- 
together"  takes  place,  it  is  broken  with  a 
cutter — an  implement  consisting  of  a  series 
of  long  narrow  blades — for  half  an  hotn\ 
Ia  a  few  hours  from  the  [touring  in  of 
the  milk,  the  whey  is  run  off,  disclosing  the 
curd,  in  a  clo.se  Ia\'er  at  the  bottom.  It  is 
then  cut  up  into  blocks  or  slabs,  and  sub- 
sequently broken  up  as  small  as  pu.ssible  with 
the  hands.  .S.ilt,  which  acts  as  a  preser\ative, 
is  next  thrown  upon  it,  to  the  e.xtcnt  of 
Alb.  of  salt  to  20  lb.  of  curd.  h'inall}-,  the 
curd  is  passed  through  a  machine  fitted 
with  two  rollers,  in  which  are  rows  of 
metal  teeth.  This  breaks  the  curd  U])  into 
\ery  small  [lieces,  which  are  then  placed 
in  circular  perforated  metal  jars,  each  one 
representing  a  cheese,  and  set  near  a 
fire,  or  in  a  cheese  o\'en,  to  preser\e  the 
temperature.  After  a  few  hours  of  this  treat- 
ment, during  which  the  metal  jars  have  been 
occasionally  re\-ersed  in  positi<_>n,  the  curd 
is  pLit  into  the  presses.  The  m.aterial  is 
placed  in  a  .small  wooden  hooped  barrel, 
lined  with  a  cheese-cloth,  and  fastened  at 
the  top  with  a  tin  fillet.      The  \\  eight  brought 
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CHEESK    MAKING    IN"   CHESHIkK. 


I.    PUTTING    RENNET    INTO    THE    MILK.  2.    CUTTING     THE     CURDS. 

3.    SALTING    AND    GRINDING    THE    CURDS.  4.    FILLING    CHEESE    TINS. 

5.    TURNING    A    CHEESE    IN    PRESSING    HOUSE    AND      PUTTING    IN      PRESS. 
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to  bc.ir  upon  it  is  incii'ast-d  each  (la\-,  till  it 
finally  reaches  about  half  a  ton.  In  foui'  or 
fi\e  cla}'s   the  clieesc   is  turned  out. 

From  the  presses  the  cheese  is  taken  to  a 
lift  and  carried  to  a  store-room  abo\e,  where 
it  is  laid  out  on  the  Hodr  upon  a  bed  of 
straw.  In  about  a  week  Ironi  the  time  the 
makinij  begins,  the  cheese  is  sometimes 
in  the  hands  of  the  consumers.  The 
lactor  \isits  a  farm,  and  tliriisiin<^-  his  tester 
into  the  \arious  cheeses,  decides  on  their 
fitness  f)r  the  markets.  If  the  surf  ice  is 
roUL;h,  it  is  ripe  and  Ljciod  ;  if  ho\\e\ei',  it 
presents  a  smooth  appearance,  like  a  piece 
of  yellow  soap,  it  is  too  fresh,  and  must  be 
kept  a  little  lonyer,  the  wurk  of  ripenint^ 
not  hax'inij  been  sufficient!}'  welt  done.  It 
depends  entirel}' on  the  application  of  acidity 
as  to  how  ImiL;'  it  must  or  may  be  kept. 

But  let  us  return  fjr  a  moment  to  the 
whc}'.  It  passes  throULjh  a  ijijie  from  the 
vat  to  a  slate-lined  t<mk  in  the  floor  of 
the  adjoining;'  chamber.  llie  \irtue  in  it  is 
con\-erted  into  butter,  and  the  residue  or 
waste  is  pumped,  b\-  means  of  steam  power, 
a  considerable  distance  to  the  pigs^er}',  where 
it  forms  a  delectable  item  of  diet  for  the 
porcine  population.  It  recjuires  very  careful 
handling  to  produce  good  butter  from  whey, 
and  only  the  experienced  and  most  skilful 
of  dairy  folk  are  entrusted  with  the  work. 

The  chee.se  which  is  easiest  of  digestion  is 
that  which  is  old,  dry,  and  crumbling,  but  it 
is  not  b_\-  an_\'  means  a  marketable  article. 
The  most  difficult  to  digest  is  that  which  is 
new  and  "close."  Green 
in  Cheshire  cheese  is 
not  desirable,  although 
it  is  in  Gorgonzola  and 
Stilton.  In  the  case  of 
the  last-named  the 
rotting  is  encouraged 
by  means  of  acidit}-,  and 
b_\-  thrusting  into  it 
b  r  a  s  s  a  n  d  copper 
skewers.  In  the  making 
of  it  the  curd  is  not 
broken  up  ;  nor,  of 
course,  is  any  colouring 
used.  There  are  large 
cheeses     made    without 

colouring,    but    farmers  cornkr  in  stork- 

prefer  making  the  other  testing 
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kind,   lor  the  suft'icient  reason   that   the)-  are 
more  marketable. 

It  is  estimatefl  that  from  130,000  to  140,000 
tons  of  cheese  are  made  in  the  liritish  Isles 
in  a  }-ear,  and  105,000  tons  of  butter.  The 
imj^orts  amoimt  to  o\-er  i  26,000  tons  a  \'ear. 
The  _\-earl_\-  imports  of  butter  and  margarine 
are  more  than  200,000  tons.  The  busiest 
month  for  cheese  making  is   Ma)-. 

A  great  deal  of  butter  is  made  in  the 
.south-west  of  England,  and  also  in  Ireland. 
At  Cappamore,  in  Ireland,  it  is  not  at  all 
unusual  for  as  mam-  as  a  hundred  fn-mers 
to  send  their  milk  to  one  dair)-,  and  it  is  a 
prett)-  sight  to  see  the 
milk  being  brought  in. 
The  carts,  drawn  by 
donkcN's,  are  driven  by 
peasant  bo)-s  and  girls, 
often  without  shoes  or 
stockings.  The  pro- 
cession of  carts  is  some- 
times  a  mile  long.  The 
milk  is  deli\ered  at  one 
side  of  the  dair\'  an.d 
then  weighed,  and  the 
cart  goes  round  to  the 
other  side  to  take  away 
separated  or  skinnned 
milk,  which  is  used  for 
feeding  calves. 

H.  L.  Ai).\M. 


'i^'ta;  Casselt 
£-  Co..  Ll.i. 
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I\  the  whole  range  of  the  industries  few- 
things  are  more  arresting  than  the  trans- 
formations wrought  in  the  process  of 
making  paper.  The  thought  of  dirty,  unsightly 
rags,  the  mere  refuse  of  another  industr_\-,  being 
converted  into  paper  smoother  than  cream, 
and  almost  as  white  as  driven  snow,  is  more 
marxellous  than  a  good  man_\-  fairy  stories. 
But    even    more    wonderful    is    it    to    think 


supplies  of  this  material  also  began  to  sliow 
signs  of  exhaustion;  and  both  in  .Spain  and 
in  Algiers  the  Governments  felt  it  necessary 
to  carry  out  investigations  with  a  view  to 
pre\'enting  its  undue  exploitation.  As  the 
years  sped  b}',  and  the  demand  for  a  cheap 
press  continued  to  grow  more  urgent,  manu- 
facturers wcvc  forced  to  cast  about  for 
something  less   costly  than   esparto  ;  and   in 
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of  an\-thing  so  frail  and  unsubstantial  as 
paper  being  made  out  of  hard,  solid  wood. 
Yet  such  is  the  fact :  the  sheets  which  to-da_\- 
we  see  being  delivered  in  the  form  of  huge 
rolls  at  the  newspaper  offices  in  the  neighbour- 
hood of  Fleet  Street,  and  which  to-morrow- 
morning  we  shall  find  on  our  breakfj^st  tables, 
w^ere  but  a  few  weeks  ago  growing  as  timber 
in  the  forests  of  Norwav  or  of  Canada! 

The  suppl)'  of  rags  is,  of  course,  not  illimit- 
able, and  as  the  activity-  of  the  printing  press 
increased,  about  the  m.iddle  of  the  nineteenth 
cei-itury,  manufacturers  w-ere  glad  to  supple- 
ment it  w-ith  esparto  grass  from  Spain  and 
from     Northern    Africa.       Before     lonsj     the 


the  seventies  they  found  in  wood  the  cheapest 
of  all  known  substances  for  the  making  of 
paper.  All  three  materials — rags,  esparto, 
and  timber — are  now  in  iLse,  either  singl_\- 
or  in  combination.  ]*"or  the  best  kii-ids  of 
paper,  including  hand-made  paper  and 
superior  notepaper,  linen  and  cotton  rags 
still  hold  the  pre-eminence.  Esparto  takes 
the  second  place,  and  from  this  it  is  that 
the  majorit}-  of  our  better-class  books  are 
n-iade.  But  the  cheap  newspaper  press  draws 
its  supplies  almost  exclusively  from  w-ood. 

If  for  a  moment  we  glance  back  to 
the  daw-n  of  history  w-e  shall  find  that  we 
have  rather  less  reason   for  priding  ourselves 
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u-xm  <nir  siipfi'iDnt)'  to  nur  rcmntc  ancestors 
than  miLilit  at  hrst  be  supposed.  W'liat 
docs  the  \ery  word  "  paper  "  come  linni  but 
from  "papyrus,"  the  reed  whicli  tlie  ancient 
l'",t;'\'I)tians  manufactured  into  a  writini; 
material?  M\en  the  ci:>n\ersion  of  \vo<_)d  into 
jiaper  was  no  disco\er\-  of  llie  nineteenth 
century.  In  tiie  chm  and  distant  past  the 
Chinese,  who  phigiarised  so 
many  tiiinL,fs  besides,  were  aljle 
to  make  paper  out  of  sprouts  of 
bamboo,  and  later  they  pressed 
bark  into  the  service,  besides 
hemp  and  rags  and  old  fishiny;- 
nets.  Yet  no  sclf-respectint.,'' 
person  would  sa_\'  of  these  old 
pa])er-makers  of  f;ir  Cathay  that 
exerythint^  was  fish  that  came 
tf)  their  nets  ! 

If,  however,  the  ancients  were 
able  to  make  paper — of  a  sort — 
out  of  the  same  unpromisinL;" 
things  as  we  oursehes,  we  none 
the  less  have  something  of  which 
we  ma\-  \aunt  oursehes.  Tlie 
raw  materials  are  much  the 
same,  but  how  mar\ellously  have 
the  processes  changed  !  That 
which  had  to  be  drmc  slowl\- 
and  laboriouslv  b\'  hand  is  now 
effected  with  almost  inconcei\'- 
able     rapidity     by     com])licated 


and  (Ich'cate  machinery,  so  true  in  its  con- 
struction, .so  nearl}'  [Perfect  in  ()]jeration,  that 
it  ma\-  almost  be  left  to  look  after  itself 
in  these  da\'s  a  single  machine,  turning  (jut 
its  thousand  miles  of  paper  in  a  week,  gets 
through  as  much  work  in  four-and-twent_\' 
hours  as  would  luu'C  occupied  an  army  of 
men   for  a   vear  under  the  old   conditions. 
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That  the  Paper-making  inciustn'  has  of 
late  years  advanced  by  leaps  and  bounds 
may  go  without  saying.  In  England  and 
Wales  the  number  of  paper-mills  is  233,  in 
Scotland  59,  in  Ireland  8.  Altogether, 
therefore,  there  are  some  300  mills  in  the 
United  Kingdom  engaged  in  the  manufacture 
of  paper,  and  it  is  impossible  to  set  any  bounds 
to  the  development  of  this  important  industry. 
The  counties  in  which  the  manufacture  is 
most  extensi\el_\'  carried  on  are  Lancashire, 
which  has  fort}--four  paper-mills  to  its  name  ; 
Kent,  which  has  thirt\'  ;  and  Yorkshire,  which 
has  t\venty-se\en.  Between  them  these  three 
counties  ha\-e  to  their  credit  more  than  one- 
third  of  the  total  number  of  paper-mills  in 
all  Great  Britain  and  Ireland.  The  Kentish 
mills  include  those  of  Messrs.  Edward  Llo\-d, 
Limited,  at  Sittingbourne,  more  generally 
known  as  the  Daily  Chronicle  mills  ;  the  Daily 
Telegraph  mills  at  Dartford  ;  and  the  Tovil 
mills  (near  Dartford)  and  the  Horton  Kirb}- 
mills  (South  Darenthj  of  Messrs.  A.  E.  Reed 
and  Co.,  who  also  own  the  Merton  Abbe_\- 
mills  in  Surrey-  and  the  Wxxombe  Marsh 
mills  in  Buckinghamshire.  In  another  of 
the    Home    Counties,   Hertf  irdshirc,  are    the 


extensive  mills  of  Messrs.  John  Dickinson  and 
Co. — the  Croxle\'  mills,  near  Watford,  to  which 
some  of  our  illustrations  relate  ;  two  others  at 
Hemel  Hempstead,  and  a  fourth  at  King's 
Langley. 

Multitudinous  as  are  the  u.ses  to  which 
paper  is  put,  one  is  hardl}'  prepared  to  find 
that  there  are  at  least  eight}-  difierent 
"species,"  while  of  "\arieties"  the  number  is 
past  counting.  Besides  writing  paper  and 
blotting  paper  and  printing  paper,  there  is 
manifold  pai^er  and  t\'peuTiting  paper,  tracing 
paper  and  drawing  paper.  Then — not  t"  speak 
of  the  many  kinds  of  brown  paper,  of  which 
the  production  is  enormous — there  are  papers 
for  bank-notes  and  bills  and  cheques,  for 
hosiery  and  pins  and  needles,  for  collars  and 
caps,  for  cigarettes  and  tobacco,  for  butter 
and  tea  and  groceries,  for  portmanteau  boards 
and  carpet  felt,  for  railwa}-  tickets,  and  for 
a  host  of  other  purposes,  all  of  them  made 
by  more  or  less  different  processes. 

The  wooci  from  which,  as  I  ha\e  said,  the 
cheapest  printing  papers  are  made  does 
not  reach  our  manufacturers  in  its  natural 
state,  but  in  the  form  of  what  is  known  as 
pulp.     So    far,    indeed,    is    it    removed    from 


low     IWl'l'.K     IS     MADi:. 


143 


its  orii;iiial  conditinii  ili.it  no  one  not  in  the  pulp  nnniixcd  with  an}- otlicr  material  depends 
secret,  seeing;'  a  hale  of  wood-pulp,  would  tor  its  ([ualit)'  upon  the  proportion  whicli 
ever  ;:^uess  thai  these  flakes  of  what  looks  the  chemical  bears  to  the  meciianical  pulp. 
not   unlike  rou-h,  thick  cardboard  were  once  To  convey  some  idea   of   the    process    by 

spruce  firs — for  this  is  the  kind  of  tree  which,  which  the  pulp  is  converted  into  printinji; 
owint;  to  its  fibrous  nature,  is  most  suitable  paper  I  cannot  do  better  than  i(ive  my  im- 
for  con\ersion  into  pa])er.  By  two  quite  prcssions  of  a  recent  \isit  to  the  Sittingbourne 
different  processes    is    the   wood    reduced    to      mills    of    Messrs.    Edward     Lloj-d,    Limited, 

whose      courteous      manager 
could  not  conceal  a  justifiable 
pride     in    the    splendid    ma- 
ciiincr\'     which     lias,     so    to 
speak,    grown    up    under    his 
supervision.         1  hese       mills, 
rt}-  to 
paper 
though 
ncws- 
st     in 

OUt[)Ut, 

two 
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AT  WHICH  THE  PULP  ENTERS,  THK  WHITE  II, .XT  SUUF.^CK  HKINC.  THE  ENDLESS 
WTUE-NETTING  (p.  I44).  THE  LOWER  I'UTrKK  GIVES  A\  IHK.V  OV  •II  IE  SIZE  OK 
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pulp — b_\'  mechanical  pressure  and  friction 
on  the  one  hand,  by  the  action  of  sulphide 
of  lime  on  the  other.  These  two  species  of 
pulp,  known  respectively  as  mechanical  and 
chemical  pulp,ha\e  to  be  commingled  together 
in  the  process  of  manufacture.  The  chemical 
pulp  it  is  which  _\'ields  to  paper  its  strength, 
while  to  the  mechanical  pul])  it  owes  its 
substance  and  bulk  ;  and  ])a|)ermade  of  wood- 


ri\als  in  the  whole  world,  and  them  we 
must  seek  in  the  United  States,  the  land 
where  e\erything   runs    big. 

For  the  manufacture  of  the  wood-pul]> 
Messrs.  LloN'd  ha\e  mills  of  their  own  at 
Honefos,  in  Norwa_\-,  no  great  distance  frt)m 
Christiania.  I  laving  been  cut  down,  the  trees 
are  flung  into  the  river  above  the  Honefos 
Falls,   and    in    this    inexpensive    fa.shion    arc 
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borne  down-stream  to  the  mills,  where  they 
are  converted  into  pulp  at  the  rate  of  30,000 
tons  (of  pulp)  a  year.  Large  as  it  is,  this 
quantity  is  not  sufficient  to  feed  the  voracious 
machines  at  Sittingbourne,  and  the  suppl_\- 
has  to  be  supplemented  from  Canada. 

Whether  they  come  from  Norway  or  across 
the  Atlantic,  the  bales,  weighing  about  four 
hundredweight  each,  are  unshipped  at  Queen- 
borough  and  brought  up  the  Medway  in 
lighters  or  sailing-barges  to  the  wharves  at 
Sittingbourne  and  there  stored  in  huge  sheds, 
to  be  used  in  the  order  in  which  they  are 
deposited,  for  the  pulp,  though  it  does  not 
quickly  deteriorate,  will  not  keep  in  first- 
class  condition  indefiniteh".  Its  treatment 
at  Sittingbourne  begins  on  the  "beating" 
floor,  high  up  in  the  mills,  where  it  is 
discharged  into  large  vats  in  which  re\"ol\e 
circular  "  beaters "  that  flog  out  the  tiny 
fibres  and  graduall}-,  w  ith  the  help  of  water, 
reduce  it  to  what  looks  not  unlike  oatmeal 
gruel.  At  a  certain  stage  in  the  "  beating  " 
process  an  aniline  dye  is  poured  into  the 
vat  in  order  to  whiten  the  pulp  ;  and  after- 
wards size  is  introduced,  to  give  cohesiveness 
to  the  pulp.  Ha\ing  been  brought  to  the 
right  consistenc}-,  the  pulp  flows  into  chests. 


where  it  is  kept  in  constant  motion,  so  that 
the  heavier  fibres — those  from  the  mechanical 
pulp — shall  not  sink  to  the  bottom.  Then, 
having  been  refined  and  clarified  by  strainers, 
which  remove  from  it  ever\-  foreign  substance, 
it  is  discharged  into  machines  on  the  floor 
below,  which  it  enters  at  one  end,  known  as 
"the  wet  end,"  in  the  form  of  a  sheet  of 
water,  and  leaves  at  the  other  end  as  paper 
read)-  for  the  printing  press. 

Truly  wonderful  contrivances  are  these 
paper-making  machines,  and  as  you  see  the 
running  stream  of  water  that  holds  the 
minute  fibres  transformed  in  a  few  swift 
transitions  into  perfectly  developed  paper, 
you  can  hardly  help  crediting  them  with 
magical  properties.  First  the  stream  of 
water — in  which,  if  \-ou  take  up  a  little  of 
it  in  the  hollow  of  vour  hand,  )-ou  can  see 
the  fibres,  not  much  bigger  than  the  motes 
in  a  sunbeam,  in  suspension — runs  on  to  an 
endless  sheet  of  brass  wire-netting,  of  which 
the  meshes  are  almost  inconceivably  small, 
there  being  as  man\'  as  400  holes  to  the 
square  inch.  This  wire,  in  carr\'ing  the  Jjulp 
forward,  jogs  from  side  t(.)  side,  so  as  to  shake 
the  fibres  together.  On  each  side  of  the 
wire-nettins    is    an    endless    band    of  rubber 
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which  tra\-els  with  tlie  netting,  and  prcxents 
the  pulp  from  runnini;"  oxer  the  sides.  15eforc 
it  leaxes  the  wire  the  pulp  passes  over  a 
series  of  suction-boxes,  and  b_\'  the  time  it  has 
run  the  gauntlet  of  these  it  has  acquired  a 
measure  of  cohesion  and  continuit\' :  alrcach' 
is  it  easier  to  beliexe  that  what  a  inoiiK'nt 
ago  looked  like  a  thin  stream  of  water 
will  bclorc  this  wonder-working  niachine 
has  had  much  more  to  do  with  it  be  changed 
into  pa])er. 

\\  hen  the  pulp  leaves  the  wire-netting  it 
is  carried  on  to  the  first  of  a  series  of  n>IN. 
This  first  pair  of  cylinders  is  known  as  the 
couch-rolls,  anfl  in  passing  between  them 
most  of  the  moisture  which  has  not  been 
extracted  by  the  suction-boxes  is  squeezed 
out  ol  it.  Then  it  is  carriec^  on  to  press 
rolls,  which  squeeze  out  more  and  more  of 
the  moisture  until  at  last  the  pul]i  is 
indubital)ly  paper.  Not  \'et,  however,  is  its 
conversion  complete.  Still  it  moves  on,  fir 
it  has  now  to  be  dried  b\-  passing  miiud 
steam-heated  cylintlers.  This  done,  it  is 
carried  on  to  the  calenders — metal  c\-lindcrs 


a    smooth,    polished    surface,  which 


with 

subjecting  it  to  tremendous  pressure  gi\e 
to  its  surface  smoothness  and  gloss.  Then 
the  edges  are  trimmed  and  it  is  divided  into 
the  required  widths,  and  finallv  it  is  wound 
on  to  reels,  the  length  of  the  roll  being 
automatically  registered.    When  the  indicator 


shows  that  the  roll  is  of  the  required  length, 
the  paper  is  at  length  separated  from  the 
machine  to  which  it  owes  its  being,  the  reel 
is  weighed,  and  then  it  i--  ready  fur  deli \ery 
to  the  printer.  That  the  pajicr  should  be 
wciglied  as  well  as  measured  may  seem  a 
work  of  supererogation,  but  of  course  it  is 
nothing  of  the  kind.  The  fact  is  that,  nearly 
as  these  beautihil  machines  approach  to 
perfection,  rolls  n{  pajjer  of  precisely  the 
same  length  ma\'  differ  a  few  pounds  in 
weight,  owing  to  wariations  in  the  pulp  too 
slight  for  e\en  this  delicate  machinci'y  to 
recognise  and  correct. 

Of  the  two  great  dri\ing-engincs,  w  ith  their 
enormous  fly-wheels,  of  the  twent_v-two  Gallo- 
wa\'  boilers  with  their  hoppers  for  automatic 
stoking,  and  of  the  other  wiuulers  of  these 
mills  1  may  not  speak.  1  must,  howe\-er, 
just  touch  on  one  ]j(.iint  that  has  not  }'et 
been  mentioned.  Nothing  is  more  strikini; 
than  the  way  in  which  e\t.'rything  in  the 
nature  of  waste  is  avoided.  1  hus  by  a 
svstem  of  pipes  s])ent  heat  is  utilised  on 
a  scale  that  has  resulted  in  a  s,i\  ing  of  ncjt 
fu-  short  of  /'lOO  a  week  in  the  coal  bill; 
and  in  the  same  wa_\-  the  waste  water  is  nc  t 
allowed  to  escape  until  all  the  pulp  which 
it  contains  has  been  N'ielded  up  in  the  form 
of  thick  slabs,  which  are  consigned  to  the 
beating  \ats  to  be  reduced  once  more  to 
the  oatmeal  gruel  of  which  I  have  spoken. 
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The  tint  which  distint;uishes  certain  editions 
of  the  clic-iji  evenins,'-  papers  is  imparted  by 
pouring  a  httle  dye  into  the  vats.  But  if  )-ou 
visit  one  of  the  mills  where  coloured  papers 
proper  are  made,  for  writing  and  various 
other  purposes,  \-ou  find  that  the  effect  is 
secured  not  b>-  any  such  simple  means  as 
this,  but  b\-  thoroughl}-  ds'eing  the  rags 
before  the\'  are  disintegrated.  I  must  note, 
too,  that  the  high  gloss  that  is  gi\en  to  paper 
upon  which   "process"  illustrations    have   to 


be  printed  is  obtained  b_\'  the  process  of 
super-calendering,  tiie  paper  being  run 
through  special  calendering  machines  after 
the  paper-making  machine  has  finished  with 
it.  The  best  paper  of  this  clas.s — as,  for 
example,  that  which  is  used  for  Britain 
AT  Work — undergoes  the  further  process  of 
"  coating,"  one  of  the  latest  and  most  in- 
teresting of  paper-making  operations.  But 
this,  with  much  else  that  merits  notice,  I 
must  lea\e  undescribed. 

W.    W.    HUTCHINGS. 
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OMNIBUS    AND    TRAMWAY    TRAFFIC. 


THI'-  (Omnibus  and  the   I'lain   are  so  nuicli 
coinmon[ilace.s   of  ciU-   life  that  one  is 
apt  to  oxcrlook  the  magnitude  of  the 
interests  tiie\-  represent. 

Tiic  capital  sunk  in  Metropolitan  street- 
car enterprises  is,  in  round  numbers,  tour 
millions  sterling.  This  enormous  sum  is 
producti\-e  of  profit,  directly  or  indirectl)-, 
to  incalculable  thousands,  besides  pro\iding 
h)V  the  hour])-  con\enience  of  fi\e  millions  of 
Londoners. 
It  excites,  as 
it  we  r  e,  a 
great  econo- 
mic wave, 
w  hose  i  n- 
fluence  is  felt 
not  only  in 
the  labour 
market  of  the 
ca]3ital,  but 
likewise  in 
Canada,  the 
United 
States,  1  lun- 
g  a  r  y  and 
Russia,  and 
last,  but  b_\- 
no  means 
least,  in 
Ireland. 

The  various  companies  lia\e  in  their 
possession  about  forty  thousand  horses, 
valued  at  oxer  a  million  sterling.  .A  huge 
fracti<jn  of  their  re\'enue  flows  annually 
into  the  pockets  of  Irish  and  Hungarian 
horse-breeders  to  replenish  the  waste  in 
horse-flesh.  And  more  than  twice  the 
amount  goes  to  North  and  .South  America, 
and  Russia,  to  buy  oats,  maize,  barlc}-, 
beans,  hay  and  straw,  for  the  gigantic 
granaries  from  which  the  studs,  scattered 
all  over  London,  draw  their  allowances  of 
provender.  This  is  how  one  form  of  a 
London  enterpri.se  affects  the  world's  marts. 
The  advantages  to  London  itself  are  less 
easily  summarised.  Hut  one  statement  of 
fact   is   eloquent   in  its  simplicit}-.     Upwards 
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of  thirty  thousand  men  are  engaged  in  the 
.street  transit  services,  which,  allowing  Un- 
a  moderate  percentage  of  marriefl  peo])le, 
means  that  se\ent_\-  thousand  |)ersons  are 
dependent  for  their  daily  breafl  u])on  the 
[)rosperit_\'  of  the  industry. 

The  London  (ieneral  Omm'bus  ('ompan\-, 
emplo_\-ing  seventeen  thousand  horses  and 
fi\e  thousand  men,  is  proliably  the  greatest 
institution    of    its    kind    in    the    world.      The 

wages  ac- 
count for  its 
drivers  and 
conduct  o  r  ;■ 
totals  u  p 
t  o  o  \'  e  r 
^300,000  in 
the  course  of 
a  t  w  e  1  \  e  - 
month,  leav- 
ing ;ui  arm_\' 
of  su|)erin- 
t  e  n  d  e  n  t  s, 
i  n  s  pec  tors, 
I  i  mekeepers, 
1  a  m  p  m  e  n, 
cleaners, 
stab  1  em  en, 
artisans  and 
clerks,  still 
to  be  pro- 
\  ifled  for.  In  alliance  with  the  London 
(ieneral  are  numerous  omnibus  associations. 
The  Road  Car  ('onipan\',  with  only  fwe 
thousand  lior.ses,  manages  to  maintain  a 
spirited  competition  with  the  premier  con- 
cern and  its  allies.  In  eighteen  months 
the  London  (ieneral  carries  ]iassenger.s 
etiuixalent  to  the  jjopulation  i.if  all  luirope 
or,  in  round  numbers,  three  luuidred  millions. 
During  a  similar  period  the  Road  Car 
accommodates  a  number  represented  by  the 
]iopulation  of  all  North  .\mt-rica,  or  roughly, 
a  hundred  millions.  I  low  insignificant  the 
po|iulation  ol  London  a])]3ears  when  set  in 
conti'ast  w  ilh  these  hew  ildering  figures  ! 
And  all  these  millions  are  jjiled  one  ujjon 
another    by  the    daily  coming  and  going  of 
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iiulixiduals.  \'ct  they 
are  not  exhaustive.  The 
omnibuses  owned  b\- 
Tilling's,  French's,  Bull's, 
Ball's,  and  man)'  smaller 
firms,  must  carry  in  the 
aggregate  many  addi- 
tional millions  of  pas- 
sengers annuall}'.  If  b_\- 
any  chance  its  street-cars 
ceased  to  run  even  for 
a  day  London  would,  in 
fact,  seem  stricken  with 
paralysis.  The  shops  in 
the  West,  the  warehouses 
in  the  Mast,  the  offices 
in  the  City,  would  all 
feel  the  ominous  torpor. 
And  the  Riverside,  iVmn  Woolwich  to 
Battersea,  usually  alive  with  ten  thousand 
signs  of  commercial  activity,  would  bear 
gloomy  testimony  to  the  close  relationship 
between  the  hum  of  trade  and  cheap  street 
transit. 

The  London  Tramwa_\-  ser\ice  is  practic- 
ally monopolised  by  the  North  Metropolitan 
Company    and    the    County    Council.       The 
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lines  south  of  the  Thames  are  worked  mainly 
by  the  Council,  and  as  a  rule  conxerge  upon 
the  Bridges.  North  of  the  River  is  the 
pro\ince  of  the  North  Metropolitan,  and  its 
lines  run  generall}-  Citywards.  It  links  such 
distant  points  as  Lea  Bridge  and  Bloomsbury, 
Stamford  Hill  and  llolborn.  Moorgate 
.Street,  where  the  offices  of  the  North  Rletro- 
politan  are  situated,  is  a  leading  terminus, 
being  connected  with 
Highgate  and  I-~insbury 
Park  b\'  a  route  which 
taps  a  densely  jiopulated 
district.  To  the  battalions 
of  labourers,  by  who.se 
sweat  London  throbs 
throughout  the  weary 
night,  the  trams  are  a 
priceless  boon,  for  they 
run  without  intermission 
during  the  whole  twent_\-- 
four  hours.  The  North 
AI  e  t  r  o  p  o  1  i  t  a  n  Company 
emijlox'  eight  thousand 
horses  and  four  thousand 
men  ;  the  County  Council 
onl_\'  half  that  number  of 
horses  to  three  thousand 
men.  The  North  Metro- 
politan require  si.x  hundred 
cars  :  the  Count\-  Council 
maintain  a  c  o  n  t  i  n  u  o  u  s 
night  and  day  ser\  ice  with 
two  hundred  less. 

The      London      Countv 
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Council's  Trani\\a_\-  system  is  |)r(il)al)ly  the 
most  self-contained  to  he  loiuul  anywhcic.  It 
builds'  its  own  \chiclcs  at  I'cni-osc  Street,  W'al- 
worth  Road;  makes  its  own  harness;  prints 
its  own  tickets;  and  e\en  manufactures  its 
own  punches.  As  in  the  case  of  the  |)ri\ate 
companies,  provision  has  to  Ix-  made  tor 
ni.iinlaining  a  continu>)iis  supply  nl  enormnus 
quantities  of  foraL;e.  Nn  less  than  one-half 
of  the  hundred  odd  milliims  ol  p.issengers 
who  use  the  Council's  trams  in  the  course 
of  a  \car  arc  liaHpenny  fires.  An  immense 
l)nipi  irtiiin  of  this  nimiher  .ire  wmnen  nt  the 
working;"  class,  LjoinL,''  to  the  cheapest  markets 


"cable"  line,  employiuLj  between  them  about 
a  thiius.iiid  men.  In  the  Cnited  Kini^dom 
there  are  thirteen  hundred  miles  of  street 
tramwa\-  o])en.  Of  these,  one  Inmdrcfl  and 
f.irty  are  claimed  by  Lnndcm.  si.xty-thrce 
beinL;  in  the  hands  of  the  Noi-th  .Mctro- 
[jolitan. 

The  biiildini^-  of  street-cars  for  the  variou.s 
companies  is  an  industry  of  \ery  Lj'reat  im- 
lX)rtance,  and  is  steadily  i^rowiiiLj.  The  Xortii 
Metr(^politall  Tr.imway  Company  has  its  fac- 
tory at  Le_\-tonstone,  where  cai's  are  turned 
out  at  a  cost  of  about  ;^200  each,  twenty  cars 
beini;  a  fair  \-ear's  out[jut.  The  construction 
of  an  omnibus  occupies  at  least  a 
coii[)le  of  months.  .\  walk  throuL;h 
tlu-  fictory  of  the  London  (ieneral 
at     Hi''hbui-\',    where    two    lumdred 
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to  do  their  shoppini;.  The  mimicipal  tramway 
employees  receive  from  4s.  gd.  to  6s.  3d. 
a  day,  a  rate  of  waijes  which  is  somewhat 
higher  than  that  usuall_\-  paid  by  the  private 
companies.  Very  well  paid  men  amonL;st 
the  legion  engaged  in  the  street-passenger 
traffic,  are  those  in  the  ser\ice  of  the  Waterloo 
and  Atlas  Omnibus  Association,  which  is 
affiliated  to  the  London  (ieneral,  their  wages 
ranging  from  6s.  to  8s.  a  day.  .\  number 
of  small  tramway  coni])anies  still  sin-\i\e 
the  efforts  of  the  two  principal  proprietors 
at  amalgaination.  These  include  the  South 
London,  the  London  Southern,  the  London 
Deptford   anrl   (ireenwich,  and  the   Highgate 


.irtisans  are  ke])t  busy,  is  full  of  interest.  The 
department  in  which  the  wcirk  commences  is 
distinguished  by  the  ghoulish  name  of  the 
"  l^od\-shop."  The  Hod_\'-sho|)  is  a]i]iropri- 
ately  full  of  skeletons,  some  of  which  are 
omnibuses  in  shajje,  but  lacking  ])aint,  and 
glass,  and  staircase,  while  others  are  merel}- 
f)ur  baie  planks.  Here  one  reali.ses,  with 
just  a  touch  of  surprise  ])erhaps,  what  dixersity 
of  skill  the  production  of  a  street-car  calls 
into  action.  When  the  co.ichbiiilder  has 
completed  the  hull,  it  is  moimled  mi  tempo- 
rar\'  wheels,  and  passes  successivel}'  through 
the  hands  of  the  glass-fitter,  the  ii|)holsterer, 
the  smith,  and  the  painter.      Next-door  to  the 
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Body-sliop  is  the  Repairing  Department.  In 
days  gone  b}'  an  omnibus  lasted  twenty 
years  ;  now,  at  the  end  of  fifteen,  it  is  only  fit 
for  firewood.  The  change  is  due  to  the 
tendency  to  turn  out  showy,  lightl)-  built 
vehicles,  which  shall  be  as  attractive  as 
possible.  The  coachbuilders  and  the  allied 
trades  reap  the  benefit  of  this  exolution  in 
fashion  in  the  form  of  increa.sed  demand  for 
their  labour.  The  painter  especially  plays  an 
important  part  in  the 
finishing  of  the  modern 
street-car.  His  work 
may  not  always  be 
artistic.  But  it  means 
bread  to  scores  of 
families — to  thousands, 
when  one  comes  to  re- 
flect that  the  Paint-shop 
at  Highbur}'  is  but  a 
tj'pe  of  many  hundreds 
in  England  alone. 
Painted  on  the  corner 
of  each  omnibus  are  a 
couple  of  letters  that  are 
always  a  puzzle  to  the 
la_\-nian.  Take  the 
mystic  symbols  "  O  M." 
These  characters  indic- 
ate that  the  car  belongs 
to  "  O  "  district — every 
compan_\-'s  territory  is 
cut  up  into  districts — 
and  "  M  "  denotes  its 
order  of  rotation  with 
regard  to  all  the  other  cars  on  the  same 
route.  When  a  London  street-car  leaves  the 
factory  its  first  journey  is  to  a  police-station, 
where  the  christening  ceremony  is  performed. 
No  champagne  flows  o\-er  its  timbers.  In- 
stead, a  constable  screws  on  to  its  platform  a 
number  surmounted  b_\'  the  Ro_\al  arms. 

The  Express  omnibuses  are  a  survival  of 
the  days  when  the  poor  man  did  little 
driving;  and  they  are  still  chiefly  availed  of 
b_\-  w°ll-to-do  business  men.  They  are  drawn 
b}-  three  horses,  after  the  manner  of  Mr. 
Shillibeer's  omnibuses  of  the  early  Victorian 
period,  and  carry  thirt}--eight  passengers, 
which  is  twehe  more  than  the  usual  comple- 
ment. They  run  on.ly  in  the  morning,  the 
chief  points  of  departure  being  Hollowa}-. 
Tollington     Park,    Kilburn    and    St.    John's 
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Wood.  A  nevi'  Ex]jress  has  not  been  built 
for  a  long  time,  and  now  that  ordinary  cars 
are  so  numerous  the  class  seems  doomed  to 
extinction. 

The  advertising  business  done  by  the 
Metropolitan  Omnibus  and  Tramway  Com- 
panies is  \\-orth  considerably  more  than 
/■  1 00,000  a  \-ear.  The  annual  income  of 
the  London  General  alone,  from  this  source, 
reaches  ;^40,000.  If  this  branch  of  rexenue 
were  from  an\'  cause  to 
be  withdrawn  from  the 
poorer  companies,  the 
consequences  to  them 
would  be  simply  disas- 
tr(jus. 

It  is  rather  a  reversal 
of  the  natural  order  of 
things  that  places  like 
Hull  and  Coventry 
should  ha\-e  excellent 
sx'stems  of  electric  trac- 
tion, while  the  Londoner 
must  travel  as  far  afield 
as  Shepherd's  Bush  to 
see  an  electric  car.  Coni- 
pari.son  in  this  respect 
with  any  of  the  great 
cities  of  pAirope,  or 
America,  is  entirel\'  un- 
favourable to  London. 
The  New  York  electric 
tramway's  are  the  most 
pretentious  in  the  world. 
Mone}^  has  been  poured 
out  on  them  \\  ith  a  prodigal  hand.  And  as 
much  more  would  be  promptly  e.xpended 
if  only  Science  }-ielded  up  .some  new  and 
potent  secret  which  the  engineers  could 
utilise  to  better  purpose  than  electricit}-. 
The  electrical  "  conduit "  principle  is  that 
upon  which  the  leading  New  York  lines 
are  constructed.  The  advantage  of  this 
method  is  that  the  appearance  of  the  streets 
is  not  impaired,  as  the  electric  current  is 
conducted  through  an  underground  wire. 
Blackpool  was  the  first  town  in  the  L^nited 
Kingdom  to  a\ail  itself  of  the  "  conduit  "  plan. 
Occasionall}-,  however,  the  washing  over  of 
the  tide  o\-erlays  that  portion  of  the  line  on 
the  sea-front  with  sand,  causing  some  incon- 
\enience  ;  but  otherwise  the  enter]3rise  has 
been    rewarded    with    success.      Perhips    the 
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only  tramwa}'  in  the  A\ui-ld  which  refuses 
advertisements  runs  through  the  Andrassy 
Strasse,  Buda-Pesth.  This,  how- 
ever, is  not  its  only  peculiarit}-. 
As  the  municipal  authorities 
would  not  under  any  circum- 
stances tolerate  an  ordinar}- 
tramwav',  the  promoters  had  to 
construct  a  subway  just  beneath 
the  surface  of  the  street.  There 
arc  three  miles  of  double  rails, 
and  eleven  stations  approached 
b}'  stairs  from  the  footpath. 
The  work  is  a  splendid  piece 
of  engineering,  which  meets 
satisfactorily  the  requirements 
of  pedestrian  traffic    while  also 


preserving  the  beauty  of  the  city.  So 
admirabh-  has  the  scheme  worked  that 
it  has  been  adopted  in  the  busiest 
district  of  Boston,  \\ith  characteristic 
American  modifications.  Glasgow  has 
possibly  the  finest  ser\-ice  of  trams  in 
the  I'nited  Kingdom  ;  and  about  four 
hundred  cars  are  in  regular  use.  Edin- 
burgh, for  aesthetic  reasons,  adopted 
what  is  known  as  the  "  cable  "  .s)-stem. 
The  Scottish  capital  is  quite  pleased 
with  its  serxice,  but,  considering  the 
stead}-  progress  of  electrical  invention, 
the  prudence  of  its  policy  in  this 
particular  seems  highh'  problematical. 
Dublin,  Manchester,  Nottingham, 
Middlesbrough,  Belfast  and  Cork,  to  select 
a   few   places  at    random,    are   all    more    up- 
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to-date  than  London.  The 
overhead  wire  or  "  trolle_\'  " 
.system  is  the  one  which  has 
been  generally  adopted  in 
England  and  on  the  Con- 
tinent. Its  distincti\e  feature 
is  that  iron  posts  are  required 
to  support  overhead  wires ; 
and  these  are  of  necessity 
out  of  harmon_\-  with  the 
appearance  of  a  really  hand- 
some thoroughfare.  Merrion 
Square,  Dublin,  for  example, 
with  its  noble  mansions  and 
delightful  old  gardens,  has 
not  been  impro\-ed    by    their 
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introduction.  It  was  to  avoid 
such  transi^ressions  aijainst 
taste  that  the  l'"cHiiburL;h 
Corpnraliiin  refused  Id  ha\e 
anytliiiiL;  to  (-l"  will)  the 
"trolley  "  system. 

The  march  of  knowledi;c 
is  so  swift — there  is  alwa\-s 
some  danger  that  a  new 
discovery  may  render  old- 
fashioned  to-morrow  wh.il 
yesterday  bore  the  hall-mark 
of  Progress.  Not  long  ago, 
however,  the  London  Count}- 
Council  agreed  that  this  \ery 
reasonable  fear  shoukl  not 
an_\'  longer  deter  them  from 
deciding  how  the  Metropolitan 
street-car  system  could  be 
improved.  After  a  painstaking 
investigation  b)-  the  Council's 
representatives  of  what  had 
been  done,  and  was  being  done, 
in  Europe  and  America,  it  was  resolved  to 
follow  the  example  of  New  \'ork,  and  ha\e 
the  London  tramwa\'  system  reconstructed 
on  the  "  conduit  "  electric  principle.  The 
revolution    will    be    effected    ^•erv    gradual! v. 
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Hut  within  the  next  few  )-ears  the  old  style 
shall  have  completely  given  wa_v  to  the  new  ; 
and  the  horseless  carriage  will  be  the  popular 
mode    of   street    locomoticjn    throughout    the 


Met 


ropoii-- 


F.  William   Kv.w. 
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IIAIK    LEGS. 


A    CHAIR-MAKING    TOWN. 


THE  chair  [jlays  such  an  important  part 
in  iiiir  modern  social  economy  that 
it  is  difficult  for  us  to  imai^ine  a 
chairless  state  of  society.  riioujj;h  Orientals 
may  be  content  to  squat  or  recline  upon  the 
ground,  we  feel  that  it  would  be  impossible 
ta  support  the  dit;nit\'  of  our  Western 
cixilisatioiT  without  chairs.  A  throne,  «hich 
is  but  a  glorified  chair,  is  the  s\-mbol  of 
the  most  exalted  ranJ<  ;  to  in\-ite  a  man  to 
take  ///r  chair  is  to  pay  him  a  recognised 
compliment,  anrl  to  in\est  him,  for  the  time 
being,  with  almost  despotic  authority  over 
some  section  of  his  fellows  ;  while  the  offer 
of  n  chair  is  one  of  the  commonest  forms 
of  conventional   [lolitcness. 

There  is  one  district  in  luigland  where 
the  demand  of  the  civilised  world  for  chairs 
is  being  met  in  a  \e\y  effective  manner, 
and  under  conditions  that  are  probabl}' 
unique.  At  High  Wycombe,  and  in  the 
villages  surrounding  it,  the  one  aim  of  the 
population  seems  to  be  to  produce  chairs 
in  endless  \-ariety  and  almost  unlimited 
quantity.  Amsterdam  is  said  to  be  built 
upr)n  herring-bones,  and   with  at    least  equal 


truth  High  \'V)xombe  may  be  said  to  be 
built  upon  chairs. 

P'or  generations  past  the  youth  of  this 
part  of  Buckinghamshire  have  been  brought 
up  as  a  matter  of  course  to  take  some  share 
in  con\erting  the  beech,  ash,  and  elm  trees 
of  their  native  woods  into  chairs,  just  as 
the  boys  of  a  mining  district  almost  inex'it- 
abh'  become  miners. 

Within  recent  \-ears  the  ini  try  has 
increased  enormously,  stimulated  by  the 
introduction  of  machinery  and  the  impor- 
tation of  foreign  timber,  One  result  of  this 
growth  is  the  curious  one  that  the  casual 
\'isit"r  is  likely  to  be  less  struck  with  the 
c.vtent  of  the  trade  than  he  was  formerl\-. 
In  the  earlier  days  of  the  industry  nearly 
every  inhabitant  of  the  town  was  a  chair- 
maker,  and  nearly  ever\'  cottage  was  a  work- 
shop. The  N'isitor  walking  through  the  town 
on  a  summer  da\'  w<:)uld  see  through  the 
open  door  of  each  cottage  the  occupier  at 
work  at  his  bench  or  lathe,  while  stacks  of 
chairs  or  parts  of  chairs  stood  around,  and 
the  women,  and  often  the  children,  sat  at 
the  door  caning  i.ir  rushing  the  chair  seats. 
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To-diU-  the  great  niajiirity  nf  the  men  are 
engaged  in  factories,  some  nf  which  einjiloy 
as  man\'  as  ;oo  hands,  while  otlier.s  ai'e 
quite  small  ;  the  women  an-  occupied  in 
domestic  duties  in  the  trim  little  red  hrick 
cottages,  from  which,  as  a  rule,  all  signs  of 
the  owners' occupation  are  h.mished  ;  and  tin- 
children  are  being  looked  after  h\-  the  School 
Board.  The  well-to-do  niannfactui-ers  li\e 
in  pleasant  villas  on  the  hills  suri'ounding 
the  town,  and  to  meet  the  needs  of  the  l.'irge 
industrial  population  there  is,  of 
considerable  trading  community.  The  town, 
therefore,  now  presents  at  first  sight  much 
the  same  appearance  as  an\'  other  country 
town  of  similar  size. 

\'et  e\en  to-day  the  obser\'ant  visitor 
cannot  fail  to  detect  signs  of  the  exceptional 
and  distincti\'e  character  of  the  place.  In 
the  station  \-ard  are  great  stacks  of  "  dimen- 
sioned wood,"  just  deli\'ered  from  Canada — 
that  is  to  sa}',  parts  of  chairs  cut  to  standard 


in  a  beautiful  \alley,  flanked  b}-  beech-clad 
hills;  down  the  \alley  Hows  a  shallow  stream, 
which  wanders  through  the  .streets  of  the 
town,  .adding  to  its  picturesc|ueiiess,  and 
;iffording  fine  op]5ortunities  for  sport  to 
juvenile  anglers.  If  we  pass  through  the 
town  and  continue  along  the  ().\ford  road 
for  a  couple  of  miles  we  come  to  West 
Wycombe,  a  charming  old  \illage,  which 
contains  one  old-established  fiictory,  a  single 
street  of  delightfully  i|uaint  hou.ses,  and  a 
course,  a  church,  which  is  ([uite  a  cin-iosit\'  owing  to 
its  e-.\traor(linaiy  mi.xture  of  architectural 
styles. 

It  has  been  estimated  that  the  output  of 
chairs  fi-om  Wycombe  aiiKjunts  to  se\en  or 
eight  fir  every  minute  of  the  day  and  night  ; 
in  other  words,  Wycombe  supplies  in  the 
course  of  ;i  }ear  the  eciuivalent  of  a  chair 
apiece  for  e\cry  man,  woman,  ,ind  child  in 
London,  When  occasion  recjuires,  some  of 
the  Wycombe  firms  can  turn  out  chairs  with 


sizes,  and  needing  only  to  be  jointed  together  astonishing  rapidit\-  ;  5,000  chairs  were  made 
and  stained  or  \arnished  ;  loads  of  chairs  for  the  Alexandra  Palace  in  si.x  days,  and 
arc  being  despatched  by  rail,  and  waggons,  19,000  were  made  and  delivered  in  London 
on  which  the  chairs  are  [jiled  ujj  to  a  great  in  a  k\v  weeks  for  use  at  ?tlessrs.  Moods- 
height,  are  leaving  the  town  by  road  fir  and  Sanke\-'s  re\-i\-al  meetings. 
London-  chair  frames  are  being  taken   from  .Scarcely    less    strikinu'    than    the    quantit\- 


the  factories  to  the  cottages,  fir  the  cottage 
industry  is   not  wholly  extinct,  or  the  com- 
pleted   chairs     are    being    deli\ered    at    the 
factories.       Here    and    there    at    a   cottage 
door  a  woii-ian  or  girl  is  sitting,  interwea\ing 
with  fleft  fingers  the  split  cane   to  form  a 
chair  seat  ;    and,  if   it    is    market  da_\',  the 
visitor  n..,,'  see  in  the  market- 
place a  little  crowd  of  buyers, 
or    mereU-    curious    onlookers, 
gathered    rouufl  a 
voluble    gentle- 
mail,     who,    \\ith 
the  aid  of  a  loud 
voice,  a    facetious 
manner,     and      a 
notebook,     is 
selling    s  m  a  1  1 
quantities  of  tim- 
ber b)'  auction. 

Few  manufac- 
turing towns  are 
so  pleasantly 
situated  as  High 
Ws'combe.    It  lies 


of  the  chairs  produced  is  the  variety  of  their 
patterns.  These  are  numbered  by  thousands, 
anrl    are  constantK-   being   added    to.       It    i.>- 
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astonishing  to  find,  when  one  bei^iiis  to 
investigate  the  subject,  how  wide  is  the 
scope  for  tlie  artistic  desis^ner  in  respect  to 
so  simjjle  an  article  as  a  chair.  Chairs  are 
Hke  ladies'  hats,  there  seems  to  be  no  limit 
to  their  possible  variations  ;  and  if  at  times 
the  no\elties  vert^e  on  the  grotesque,  or 
the  designer  seems  to  have  forgotten  that 
a  chair  is  intended  to  be  sat  upon,  there 
are  ne\erthe!ess  alwa_\-s  to  be  seen  in  the 
Wycombe  workshops   new  patterns  that  arc 


TUKNING    CHAIR    LKGS    IN    A    COTTAGE. 

both  artistic  and  con\enient,  as  well  as 
plentiful  reproductions  of  the  old  and  ap- 
proved forms.  From  the  state  chair  of  the 
mayor,  with  its  rich  upholstery  and  elaborate 
carving,  down  to  the  humble  "Windsor" 
chair,  which  has  always  been  the  staple 
product  of  the  W}-combe  trade,  every 
imaginable  variety  of  chair  ma\^  be  seen 
in  process  of  manufacture  in  the  Wycombe 
factories. 

Nor  is  it  chairs  alone  that  occujn*  the 
attention  of  the  Wycombe  manufacturers. 
Of  late  \-ears  se\-eral  firms  have  added  to 
their  business  other  branches  of  the  furnish- 
ing and  cabinet-making  trades,  and  some 
of  the  handsomest  sideboards  and  the 
daintiest  cabinets  to  be  seen  in  Tottenham 
Court  Road  were  made  at  Hiuh  Wxcombe. 


To  see  the  newest  methods  of  furniture 
production  in  operation,  we  cannot  do  better 
than  pa\-  a  visit  to  the  factories  of  Messrs. 
W.  Birch,  Limited,  one  of  the  oldest  and 
largest  firms  in  the  town.  Ver_\-  interesting 
is  it  to  \\atch  the  progress,  say,  of  a  beauti- 
fully inlaid  drawing-room  chair  from  the 
rough  timber  stage  through  the  various 
processes  of  moulding,  inla)ing,  framing, 
polishing,  and  upholstering.  Probabl_\-  the 
most  fascinating  department  to  most  \isitors 
would  be  the  Machinery-room,  which 
is  equipped  with  circular  saws,  frame 
saws,  band  saws,  and  fret  saws  ; 
planing,  moulding,  mortising,  tenon- 
ing, boring,  turning,  and  sand-papering 
machines.  With  the  aid  of  these  an 
immense  amount  of  labour  is  sa\'ed, 
and  it  would  be  a  rexelation  to 
man_\-  persons  to  see  how  important 
a  part  machiner}^  ma\-  jilay  in  the 
production  even  of  high-class 
furniture. 

It  is  inexitable,  and  no 
doubt  on  the  whole  beneficial, 
that  in  furniture  making,  as 
in  other  trades,  machinery 
should  be  taking  the  place 
nf  hand  labour.  But,  watching 
the  wonderful  machines  per- 
forming their  various  functions 
with  dead  accuracy,  and  ap- 
parentl}-  with  little  e.xercise 
of  skill  t)n  the  workman's 
part,  one  cannot  but  feel 
that  the  new  conditions  must  tend  to  the 
decay  of  artistic  taste  and  skilful  crafts- 
manship. There  is,  of  course,  scope  for 
these  qualities  in  the  designing  of  new  pat- 
terns— with  which,  however,  the  workman 
has  nothing  to  do — and  in  the  blending 
of  the  beautiful!)-  coloured  woods  to  form 
elaborate  inlaid  patterns  ;  but,  on  the  whole, 
the  conditions  of  modern  industr_\-  seem 
unfa\-ourable  to  the  development  of  great 
artist-craftsmen  like  Chippendale,  Sheraton, 
and  Hepplewhite.  Happily,  there  seems  to 
be  a  desire  in  the  town  to  develop,  as  far  as 
may  be,  the  artistic  capacity  of  the  \oung 
people.  A  school  of  art  has  been  established 
for  several  years,  and  is  well  attended  by 
\\-(irkers  in  the  furniture  trade,  who  find  the 
instructimi  in  wood-carving  speciall)-  \aluable. 
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From  the  economic  point  nf  \icw  it  is 
hardly  (h--put;ible  tiiat  the  machincn-,  whicli 
.'s  iU)W  so  generally  adopted,  has  pro\cd 
a  boon  to  tlie  worker  <is  well  as  to  his 
emplo)'er.  I'lic  trade  of  the  town  has  so 
cnornioiisK'    inei'eased    that,   notw  ithstandin 


tiie  last-named  work  is  being  carried  on. 
The  cottage  is  fitted  with  the  old-fasliionerl 
|)ole  Lathe,  and  its  present  occupant  carries 
on  tile  work  under  nuich  the  same  conditions 
as  his  father  and  grandfather  did  before  him. 

^..,_ ......_ , Q      Most    of   these    small    traders   keep    a    pony 

the    numerous     labour-saving     de\ices,    the      and  cart,  and   when  they  have  a  good  .stock 

|),-u'ts  turned   up   to  certain  standard   sizes 


number  of  men  employed  is  far  greater  than 
in  the  da\s  when  es'erything  was  done  by 
hand.      The    population    of   the   town,   which 


lhe_\-   take   them     into    town     and    .sell    them 
to  the  large  manufacturers. 

Tliere  is  one  delightful 
form  of  the  industr_\-  which 
belongs,  unfortimatel}',  to 
the  past.  Some  of  the 
men,  in  order  to  sa\e  the 
ibour  of  carting  the 
tiinl)er  to  their  workshops 


is  now  a  little  over  20,000,  has  doubled  within 
the  last  thirt\'  _\-cars--a  sure  sign  of  the 
growth  of  the  tnwn's  staple  industry.  I'nfler 
the  old  s_\-stem  piece-work  was  universal, 
and  employment  was  ver}'  irregular,  but  in 
the  modern  factories  pa\-ment  is  almost  in- 
variabl)-  b_\-  the  hour,  and  the  great  majorit)- 
of  tlie  workers  are  assured  of  regular  and 
continu:)Us  einployineiit.  Then,  again,  wages 
are  much  higher  th.in  thc\'  were  a  genera- 
tion  ago. 

It  must  not  be  sujjposed  that  up-to-date 
methods  ha\-e  eutireU-  superseded  the  old 
cottage  industry.  It  still  surx'ives  in  the 
outlying  districts,  but  is  confined  to  one  or 
two  branches  of  the  trade — namely,  the 
caning  and  rushing  of  chair  seats  and  the 
turning  of  legs  and  s])indles.  Our  ilkislia- 
tion    shows    one   of    these   cottages    in    which 


u  .ed  to  go  c)ut  to  the  woods  and  improvI.se 
with  a  screen  of  boughs  a  truly  Arcadian 
Workshop.  Here,  iust  where  the  trees  were 
ielled,  they  would  cut  them  U])  into  billets 
of  \arious  sizes,  which  they  would  shape  on 
the  spot  into  chair  legs  and  backs. 

Hut  tlimigh  tin;  wanderer  in  the  neighbour- 

h 1  of  lligh  W'vcombe  to-da_\'  is  not   likely 

to  stunil)le  upon  one  of  tlu'se  s\l\an  work-. 
sho|)s,  he  iii.iy  well  regard  the  lot  of  the 
worker  in  hi^  thatched  cottage,  amidst  the 
beautifiil  surroundings  of  the  Buckingham- 
shiie  hills  and  woods,  as  in  man_\'  respects 
an  en\iablc  one.  And  even  in  the  factories 
in  town  the  conditions  under  which  the  work 
is  c.M'ried  on    are    man\-  deLrrees    better  and 
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healtiiicr  than  those  which  dljtain  in  the 
neiL;hbourliood  of  Cnrlain  Road,  the  centre 
of  the  London  furniture  trade.  At  \\'_\-combe 
the  men  may  \\-ork  in  tlie  sunlight,  within  sight 
of  the  wooded  slopes  of  the  Buckingham- 
shire hills,  and  within  sound  of  innumerable 
singing  birds,  while  in  their  homes  there  is 
no  lack  of  "room  tu  li\e,"  f>r  each  family 
has  its  own  cottage,  and  each  cottage  its 
strip  of  garden.  And  the  Buckinghamshire 
chair-maker    pa\'s    no    more   for    his    cottage 


and  garden  than  the  London  workman  often 
does  for  a  single  room.  \\\)rk  is  fairly- 
regular,  but  should  trade  be  very  slack  the 
workman  can  often  tide  over  the  hard  times 
b}'  getting  a  job  at  a  neighbouring  farm. 
In  view  of  these  comparati\el}'  favourable 
conditions,  it  is  not  surprising  that  many 
London  workmen  wIkt  ha\e  wandered  to 
High  W}combe  in  search  of  work  should 
have     settled     down     permanentl\-     in     the 


town. 


Hugh  B.  PiiiLruxT. 
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T 


111".    \astnL^>s    and     importance    of     the 

brewing;    interest    in    the    l^ritisii    Isles 

is  shciwn   ])>■  the  fact   that    the   re\enue 

derived   from  l)eer  in  a  recent  year  was  more 

than  i.'i  1,000,000.     The  duty  is  fixed  at  se\-en 

•shillini^s    and    ninepence  on    a    barrel   of   36 


four  barrels  of  mild  ale,  but  only  two  of 
strong  ale,  and  the  quantity  used  in  pale  ales 
and  stout  \  aries  between  these.  The  dut\-  is 
collected  b\-  I'-xcise  officers,  \\lio  .su])er\ise 
e\  ery  brewer)-. 

Beer  being  an  article  uf  daily  cc]nsunii)tion, 


THK    MAI.T   KOOM,    ^^<:SSI^:S.    WHITIJKEAn  s   i!Ki:wi'in-. 

THE  FIGURES  7,  S,  9,  10,  II  AND  12  ARE  NUMBERS  OF  HOPPERS  THROUGH  WHICH  MALT  FALLS  INTO 
mill;  the  small  squares  under  figures  ARE  OF  GLASS,  SO  THAT  IT  CAN  BE  SEEN  WHEN 
THEY    ARE    EMPTY. 


gallons  of  a  certain  strength,  which  is  termed 
the  standard  specific  gra\-ity.  This  standard 
of  strength  on  which  the  duty  cm  a  barrel 
amounts  to  se\-en  shillings  and  ninepence 
ma\'  be  taken  as  being  the  ordinai'y  strength 
(if  mild  ale.  The  duty,  thei'efiire,  on  jiale  ale, 
stout,  and  strong  ale  is  ]3ro])ortir)natel_\-  more 
on  each  barrel.  An  idea  of  the  relative 
strength  of  beers  ma_\'  be  easily  gained  b\- 
a  comparison  of  the  different  (|uantities  ol 
malt  used  in  their  manufacture.  One  quarter 
(which  equals  eight  bushels   of  malt  w  ill  make 


of  a  bulk  out  of  all  comparison  to  the  in- 
gredients required,  it  follows  that  the  place  o( 
manufacture,  or  the  hi'ewer}',  is  as  a  matter  of 
economy  always  in  the  centre  of  the  densest 
population.  The  ijrincipal  exception  is  Ikntnn- 
on-Trent,  and  in  a  lesser  degree  Dublin  and 
London.  The  fame  of  tlie  brewing  t|ualities 
of  the  Hurton  water  dates  from  the  thirteenth 
century,  when  the  di.sco\-ery  w.is  made  by  the 
monks  of  W'etmore.  Tlie  peculiarit}'  of  the 
Burton  water  is  an  almost  entire  absence  ol 
carbonate  of  soda  and  sulphate  of  .soda,  .so 
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millions  sterlins^.  A  large 
jji'iiportion,  however,  of  the 
capital  of  a  brewery  company 
is  imested  in  public-hcnises 
In-  way  of  loan  to  the  tenant, 
or  i_)iirchase  of  tiie  freeiiold, 
thus  securing  the  custom  of 
the  house  for  beer.  This 
s\-stem  of  tied  houses  was 
to  an  extent  forced  on  the 
brewers  b)-  public  opinion 
being  not  c.mly  a\erse  to  the 
granting  of  new  public-htnise 
licences,  but  showing  a  ten- 
dcnc_\-  to  demand  a  reduction 
of  those  already  existing. 
The  brewers  cjuickly  recog- 
nised that  a  licence  had 
become  not  only  a  \aluable 
^  asset,  but  a   modified   mono- 

pol_\-,  and  the}'  each  secured  as  many  as 
possible  to  "  tie  "  a  trade  for  their  respectixe 
breweries.  .At  the  present  time  the  number 
of  "free  houses,"  or  public  -  houses  which 
are  under  no  obligation  to  bu)-  beer  from 
a  particular  brewery,  are  under  ten  per  cent, 
of  the  total  number  of  licences  ;  there  is  thus 
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largely  present   in   London   deep  well   water. 

It   also    has    present    a    high    percentage    of 

sulphate  of  lime,  which  makes  a  hard  water 

eminently    adaptable    for    brewing    a    light, 

delicate    beer.     The    water    of    Dublin    and 

London  has  much  greater  extractive  qualities 

than   that  of  Burton,  and   for  that  reason   is 

aclmirabh- suitable  for  brewing  stout  and  porter,      little    scope    for    further     ex]iansion    .among 

There    is     n(j    difference    in     the     processes      existing  breweries,  and  practical!}-  no  opening 

of  brewing    light    and    dark    ales,  the 

darker    colour    of   stout    being    caused 

b}'  roasted   malts  being  used.     Burton 

is   a   town   entirely  gi\en    oxer   to   the 

brewing   interest.     It    brews    not    onl}- 

for  local  consumption,  or  to  suppl}'  the 

needs    of  an}-    particular    district,    but 

for  the  beer-drinking  world.    The  fame 

of  Dublin  stout  also  causes  a  demand 

throughout  England  and  the  colonies, 

and     London    enjo}'s    a    considerable 

export    trade,    besides    an    increasing 

outside  bottling  trade. 

There  is  hardl}-  a  town  in  England 
without  a  brewer}-,  and  certainl}-  none 
with  an}'  pretensions  to  importance. 
The  tendenc}'  with  breweries,  as  with 
most  other  industries,  has  within  recent 
years  been  to  amalgamate,  which  has 
led  to  the  creation  of  enormous  under- 
takings with  stupendous  totals  of 
capital  —  that  of  Messrs.  W'atne}-, 
Co:)mbe  and  Reid,  the  largest  com- 
pany,    being     upwards    of    seventeen 
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DRAINS    FROM    GRAINS. 
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for  ri  new  brewery  to  sl.Lrt  business,  as  tlic 
extent  of  a  l)rc\\er's  business  is  practically 
limited  to  tlu-  number  of  public-houses  he 
can  control.  The  only  exceptions  arc  cer- 
tain brewers  with  a  family  traile,  and  some 
<)t  the  larL;e  firms  o|  world-wide  re])utation. 
It  is  generally  understood  that  Ciuinncss,  of 
Dublin,  own  no  tied  houses. 

The  number  of  men  einplo)-ed  in  breweries 
is  enormous,  the  stal'f  of  a  small  brewer)- 
bcinj4'  at  least  lOO,  while  the  a\erage  may 
be  taken  as  from  400  to  700  in  the  lart^e 
breweries.  Of  the  total 
number  of  men  em- 
plo}'cd  on  the  premises, 
those  actually  eni;"a^ed 
in  the  process  of  beer- 
making  is  comparatix'ely 
small,  the  reason  being 
that  e\erything  in  a 
brewery  is  done  that  can 
be  done  b_\-  machiner}-, 
^\■ith  a  \iew  to  perfect 
cleanliness  and  uni- 
formit}'  in  process.  The 
manual  workers  are 
mostly  cellarmen,  j'ard- 
men,  coopers,  draymen, 
saw\-ers,  carpenters, 
engineers,  farriers, 
stablemen,  bottlers, 
washers,  and  labellers. 
The  great  attraction  of 
e  m  p  1  o  )•  m  e  n  t  i  n  a 
brewer)-  is  that  it  is  per- 
manent. Work  is  con- 
stant   the     \\hole     \ear 

round,  few  extra  hands  are  ever  taken  on, 
and  the  regular  weekl)-  workman  can  count 
on  fifty-two  weeks'  ^vages  a  )-ear. 

The  actual  proces.s  of  making  beer  has  not 
varied  for  over  two  centuries,  but  the  resources 
of  science  ha\-e  led  to  an  almost  absolute 
certainty  of  result.  Beer  is  an  infusion  of  hot 
w-ater  and  crushed  malt  boiled  with  hops,  and 
when  cold  fermented  ;  but  this  simple  state- 
ment implies  rapid  fluctuations  of  temperature 
and  intricate  chemical  changes.  The  chemical 
action  that  takes  place  is  now-  thoroiighl)- 
understood,  ami  the  changes  of  tem]ierature 
controlled  b)-  appliances  with  ])erfect  e.x- 
actitude.  Years  ago  the  m(.)tto  of  the  country 
brew-er  was  "  Time  corrects  the  errors  of  the 
21 


operators,"  w  hicli  led  to  long  and  unprofitable 
storage;  but  now  the  aim  of  ever)-  brewer  is 
to  bring  his  beer  quickl)-  into  conditi:)n  for 
immefliate  sale.  So  rapidl)-  is  this  accom- 
plislu-d,  that  the  contents  (jf  Mondr.y's  mash 
tun  will  be  ready  for  drinking  the  following 
I-"rida\-.  'j'he  science  and  high  technical 
skill  the  brewer  now  brings  to  bear  on  his 
calling  has  been  principally  develo])ed  in 
the  stud)-  of  natin-al  chemical  action  aiul 
careful  anal)sis  of  the  ingredients  and 
water   used.      I'asteur,   it   ma\-  be  mentioned, 


THK    nil,    I.OI' 
THIS    IS    HEATED    1!V    STE 


i>KI^    (MKSSKS.    WHITI'.RFAnS    BK'KWHKV). 

XM.       A1>EKTIKE    IS    SHOWN    THROLt.lI    WlllCH     HOPS    ARE 
INTRODL'CED. 


carried  on  the  interesting  scries  of  experi- 
ments which  led  to  his  highl)-  important 
discoveries  regarding  micro-organisms  at 
Whitbread's  Brew-er)-.  A  minority  of  brewers 
have  experimented  to  find  stibstitutes  fjr 
the  time-honoured  original  materials,  ac- 
complishing little  of  a  satisfactorv  nature, 
but  the  majorit)-  have  chiefly  interested 
themselves  in  securing  the  perfect  purit)-  of 
their  product  b)-  entirel)-  natural  methods.  In 
man)-  brew-eries  the  sole  ingredients  used 
are  malt  and  hops,  and  in  others,  where  inxert 
sugar  is  added,  it  is  not  from  an)-  motive 
of  econom)-,  but  to  make  the  beer  drinkable 
quicker.  The  present  cheapness  of  liops 
has  rendered   adulteration  quite  unnece.ssary, 


THE    COPPER    STAGE    AT    MESSRS.    BARCLAYS    BREWERY. 
THESE    ARE    HEATED    BY    FURNACES    BURNING    ANTHRACITE    COAL.       THE    HOP    POCKETS    CONTAIN    I^    CWT. 


THE     COOLIXC,     LOFT     AT     Mp:SSRS.     BARCLAY  S     BREWERY. 
THIS    CONTAINS    TWO    COPPER    COOLERS    l6    INCHES    DEEP. 
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■even    to   lliusc    smaller    brewers    that  at  one  bre\\er\-   in    sacks.      It    is    stored    in    bins    of 

time  ma\- ha\e  used  substitutes  ;  but  as  regards  enormous  capacit}-  on    the   to[)   floors,   being 

the  lart;c  and   well-known   breweries,  nothing  convej'cd  there  b\-  macliiner}-.    I'rom  the  bins 

but  malt  and  hops — and  sometimes  sugar — is  it   falls   by  gra\-itation    through   hoppers  into 

■c\er  used.     The  price  of  hops  \aries  greatly,  the   mills,  to   be  cleaned   from  dust  by  being 


according  to  the  cjualit)-  and  amount  of  the 
cro[).  It  mav  be  as  high  as  four  shillings 
a  pound,  or  as  low  as  si.\|)ence,  the  l.'itler 
being  about  the  jircsent  price.  This  \alue  is 
not  expected  to  fluctuate  so  much  in  the 
future,  as  the  cold  storage  of  hops  is  being 
introfluced,  it  being  found  that  at  a  tempera- 
ture of  from  25''  to  28"  Fahrenheit  the\-  will 
keep  for  years.  The  price 
of  malt  is  move  stable,  the 
a\-erage  quotation  being  about 
forty  shillings  a  quarter. 

Ale  is  known  by  three 
definitions  according  to  its 
strength  —  mild,  pale,  and 
strong.  Brown  beer,  when  of 
similar  strength  to  mild  ale, 
is  known  as  porter,  and  A\hen 
■equal  to  pale  ale  or  bitter 
as  stout.  The  quantity  of 
hops  used  \'aries  according 
to  the  quality  and  class  of 
beer  to  be  brewed.  It  may 
be  as  low  as  6  lb  a  barrel 
for  mild  ale,  or  as  high  as 
18  lb.  a  barrel  for  strong  ale. 

Beer-making  commences 
with  cleaning  and  crushing 
tile  malt,  which  is  the  chief 
ingredient  and  factor  in  beer- 
making.  Malt  may  be  pro- 
duced from  an\-  of  the  cereals  bv  process 
■of     germination      stopped      at      appropriate 


]jassed  o\er  rexoKing  graded  screens,  and 
then  crushed  by  rollers  to  the  fineness  desired 
lor  the  mall  liquor  to  be  produced.  It  is  also 
passed  between  magnets,  which  arrest  any 
l)articles  of  metal  which  might  be  present. 
Below  these  mills  the  mash  tuns  are  usually 
to  be  found,  and  here  the  malt  is  mixed  with 
hot   water.     These  tuns    are    simplj-    circular 


I  li-;a.\in(;  out  intkrior  ok  KKR.Nn-Mi\(,   \  \ 
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A  HOVE     IS 
THE    PIPES 


\esse's  fitted  with  co\-ers  and  certain  inte- 
rior machiner)-.  They  also  ha\e  facilities 
stages,  but  barley  is  the  only  grain  which  above  for  the  introduction  of  the  hot  li(]uor 
combines  in  itself  all  the  requisites  for  the  or  water  and  the  malt,  and  below  for  strain- 
production  of  a  perfect  malt.  The  barley  is,  ing  away  the  malt  extract  or  wort.  The 
after  being  steeped  in  water  to  induce  ger- 
mination, turned  on  floors  to  allow  develop- 
ment of  the  acrospire  and  to  ]3re\ent  the 
undergrowth  of  rootlets  ,  when  the  acrospire 
is  two-thirds  up  the  back  of  the  grain  the 
vegetation  is  arrested, and  the  barley  allowed  to      tinuously  stirred  bj-  rotating  rakes,  thoroughly 

iTiixing    it    with    the    liot    liquor,    which    will 


interior  machinery  is  two-fold,  each  used 
fir  the  separate  processes  to  which  the 
malt  is  subjected.  The  first  is  called  mash- 
ing, and  continues  for  about  two  and  a 
half   hours,    during    which    the    malt    is   con- 


wither  pre\ious  to  passing  to  the  kiln  for  dry- 
ing. This  is  first  effected  at  a  low  temperature 
to  freel\- eva]Dorate  the  moisture,  but  gradualK' 
rising  to  200°  Fahr.  In  the  country  the  mak- 
ings are  frequently  an  adjunct  to  the  brewer)-, 
but    in    London    the  malt  is  dclixered  at   the 


then  contain  a  large  proportion  of  malt 
extract,  and  is  called  wort.  This,  when  at 
its  proper  density,  is  drawn  otT  from  the 
mash  tun  into  vessels  called  "  under- 
backs,"   from  them  pumjied    to  the  "  copper- 
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MEN    SKIMMING    VATS    (MESSRS.    TRUMAN,    HANBURY,    BUXTON    AND    CO.'S    BREWEKVI. 

IN    THE    TWO    TANKS    IN    FOREGROUND    MEN    ARE    SEEN    WITH    SURFACE    BOARDS    PUSHING    THE    YEAST    TOWARDS 

OPEN    MOUTH    OF    PARACHUTE. 


backs,"  and  thence  run  into  the  copper, 
where  the  hops  are  added  and  tlie  whole 
contents  boiled. 

At  tlie  bottom  of  the  mash  tuns  are  fitted 
a  number  of  slotted  plates,  which,  while 
allowing  the  wort  to  run  off,  retain  the  malt 
in    the   tun.     This    malt    has    as    \-et    parted 


with  onI_\-  a  proportion  of  its  fermentable 
matter,  and  is  now  subjected  to  the  process- 
of  "  sparging."  This  consists  in  sprinkling 
the  surface  of  the  malt  as  it  lies  in  the 
mash  tun  with  hot  liquor  by  means  of 
slowl}'  revohing  sparging  arms,  which  are 
simpK"   perforated    pipes    through  which  the 


THE    rONTO    ROO.M    (.MESSRS.    WATNEV  S    BREWERY). 
VEAST    IS    SEEN    RISING    THROUGH  .  APERTURE    IN    PONTO    AND    FALLING    DOWN     OPEN    SIDE. 
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pumped.  Tlu;  wnrt  passes  over  these,  and 
is  then  at  a  pri)])er  temperature  to  pass  into 
tlie  fermentinL,'  vessels,  wliere  the  )-east  is 
addcci  and  it  becomes  beer. 

These  fermcntin<^  vessels  arc  of  \ariecl 
"backs"  mentioned  are  lari;e  vessels  into  shape,  but  more  frequentl\-  s'quare,  and  con- 
which  the  wort  i.s  drawn  as  a  matter  of  con-  sist  of  a  solid  body  to  hold  the  liquid,  and 
venience    before    proceeding;-    with    the    next      a  light  superstructure  of  mo\-able  battens  to 


liquor  slowl\-  falN.  This  process  continues 
for  ahiuil  fixe  hours,  and  is  termed  "  sjiarg- 
ing."  liic  resulting  second  wort  is  dealt 
with  ill  the  same  way  as  the  hrst,  and  the 
spent  L;rains  are  used  for  cattle  tood.  The 
are 


retain  the  froth  thrown  up  by  the  }'east  from 
over^owinL,^  Inside  they  arc  fitted  with  a 
.series  of  pipes  called  attemperalors,  throui^h 
which    nild  water  is  |)uinpi-(l.      \W  this  niean.s 


process.      Thus    the    \essel    below    the    mash 
tun    into  which    the  wort  drains  is  called   an 
underback.      I'"roni   here  it  is   pumped   to  the 
ct)pper    back,   which    is    placed    on    a   hiL;her 
le\-el  than  the  copper,  so  that  the  wort  ma)- 
readily  flow    into    the    copper    when 
required.    The  coppers  have,  as  might 
be  expected,   an  enormous  capacity, 
some   holding  upwards 
of    900    barrels.      They 
vary,    however,    in    the 
method    of    heating, 
some    having    furnaces 
and  others  using  steam. 
Where      furnaces      are 
emplo_\'ed,       anthracite 
coal    is   most  general  1_\' 
used.     It  is  claimed  for 
the    system     of    steam 
heating  that  it  is  more 
eas_\-    to   regulate.      All 
boilers    are    now    fitted 
with   a   simple    interior 
contrivance    which    ob- 
viates    the     possibilit)' 
of  boiling  over.     After 
the      wort      has     been 
boiled    it    is    run    into 

"hop  backs,"  which  are  also  fitted  with  a  the  required  temjjerature  is  maintained, 
false  bottom  of  slotted  plates,  which  allow  quickening  or  retarding  fermentation  as 
the  liquid  to  drain  through  but  arrest  the  desired.  The  chemical  action  of  fermenta- 
ho])s.  The  wort  is  then  pumped  up  to  tion  produces  carbonic  acid  gas  and  alcohol  ; 
the  cooling  loft,  and  the  hops  returned  to  the  gas  is  fir  the  mi>st  part  got  ritl  of  but  the 
the  copper  to  be  boilerl  with  a  fresh  suppK'  latter  remains.  It  is  in  the  process  of  fermen- 
of  wort.  tation  that  the  critical  stage  of  beer-making  is 

The  cooling  loft  in\ariably  has  large  open  reached,  fir  the  nose,  palate,  and  brightness 
apertures  or  louvres  on  all  sides,  anrl  a  hea\y  of  the  beer  depend  on  the  yeast,  which  is 
roof  to  pre\ent  the  heat  of  the  sun  from  being  added  to  the  extent  <if  one  pound  i^er  barrel, 
felt.  It  is  built  so  that  the  atmosphere  freely  Working  satisfactoriK',  the  }-east  in  rising 
enters  and  passes  o\er  the  coolers,  which  are      assumes  wirious  fantastic   firms  and   shapes. 


RACKING    M.\rHIXK    (mKSSRS.    W.ATNKV's    BRKWHRV). 

AS    CASK    BECOMES    FULL    ANY    OVERFLOW    RUNS    BACK    THROUGH    SMALL    PIPE 
UNDERNEATH    MAIN    PIPE    INTO    TROUGH. 


shallow  \-essels  about  i';  inches  in  depth, 
occupving  the  entire  flixir  space.  On  the 
floor  below  the  cooling  loft  are  to  be  fiund 
the  refrigerators,  which  consist  of  a  series 
of   brass   tubes  throut/h   which   cold   water  is 


but  the  brewer  \  iews  with  the  greatest 
satisfacti<in  a  bill(wv\-  rising  and  a  rocky 
head.  In  the  earlier  stages  of  fermentation 
the  froih  rises  to  a  great  height,  sometimes 
ox-erllowing    the    lofty    suj^erstructure    of   the 
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fermenting  vessel,  but  it  finally  subsides,  farm- 
ing a  thick  cream.  \Mien  the  fennentatinn  is 
completed  all  that  remains  is  to  cleanse  the 
beer  from  the  yeast,  which  has  in  the  process 
increased  by  fourfold  the  amount  originally 
added  to  the  wort.  This  is  effected  varioush', 
but  each  process  takes  advantage  of  the 
natural  tendency  of  the  \'east  to  rise  abo\-e 
the  beer.  The  method  most  generally  in  use 
in  London  is  b_\'  skimming  machines.  These 
are  large  oblong  \ats,  having  across  the  centre 
from  side  to  side  what  is  termed  a  parachute. 
This  has  a  wide  mouth  at  the  top,  narrowing 
below,  and  is  so  adjustable  b\'  means  of  a  hand 
wheel  that  the  open  mouth  is  kept  abo\e  the 
level  of  the  beer  and  below  the  le\el  of  the 
yeast.  The  latter  naturally  gravitates  down  the 
chute  and  falls  into  a  tank  below.  The  _\-east 
is  assisted  towards  the  parachute  by  being 
pushed  with  boards,  as  shown  in  the  illustra- 
tion on  page  164 

Another  method  is  by  "  pontos  "  ;  these  are 
vessels  ha\ing  the  appearance  of  a  barrel 
placed  on  end,  and  have  a  capacit_\-  of  eight 
barrels  each.  In  the  head  of  each  there  is  an 
aperture  with  raised  boards  on  three  sides,  the 


_\-east  rising  through  the  aperture  and  falling 
on  the  open  side  into  a  tank  below.  At 
Burton-on-Trent  "  unions "  are  extensively 
used  ;  this  system  is  somewhat  similar  to  that 
of  the  pontos,  but  instead  of  a  large  opening, 
the  yeast  has  to  force  itself  up  a  bent 
pipe  termed  a  swan-neck,  before  it  leaves 
the  beer. 

After  the  beer  is  cleansed  it  is  ready  to  be 
racked  into  casks  for  deli\er\-.  Racking  the 
beer  into  casks  is  a  department  of  a  brewery 
where  machinery  is  successfully  used  to  en- 
hance rapidit}-  in  the  operation  and  an 
almost  total  absence  of  waste,  the  main 
feed  pipes  to  the  casks  being  fitted  with 
a  smaller  o\erflow  pipe  through  which  any 
surplus  is  returned  to  a  tank  speciall}'  placed 
for  the  purpose. 

The  dominant  note  in  e\'er\-  brewcr\-  is 
cleanliness.  Exery  \essel,  howexer  frequentl)- 
it  may  be  used,  is  invariably  cleansed  after 
each  operation,  and  all  pipes  through  which 
either  xvort  or  beer  is  pumped  or  run  is  either 
fitted  with  a  cap  at  each  angle,  or  has  some 
other  facilit}-  for  being  readily  inspected  and 
cleaned. 

J.  H.  Barxe.s. 


THE    RACKI.NG    FLOOR    (MKSSRS.    TKU.M.A.N  S    EREWEKV] 


THE    BEER    IS    BEING    PREP.-\RED    READY    FOR    DELIVERY.        VATS    IN     BACKGROUND    ARE   A 
FE.^TLRE     HERE.     AS    THEY    HAVE     BEEN     GENERALLY     DISCARDED    AT    OTHER    BREWERIES. 
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THE    MATCH-MAKING    INDUSTRY    IN    GREAT    BRITAIN. 


■^ J^l  I  !•'.  1\I'"  is  prnhahly  n'>t  any  item  of 
i  Hiitish  nianufacUirc  lliat  is  so  ii;\in- 
cihlc  a  "^lobe- trnttcr "  as  matches. 
Go  where  line  may  in  tlie  fcinlslejis  nt  tin: 
white  man,  the  \\;u-  is  strewn  witii  "llonie" 
made  matches.  Go  o\er  endless  fields  of 
ice  in  search  of  either  I'ule,  and  the  Ikhl; 
weariness  of  hope  deferred  is 
cheered  b_\'  toliacco  kindled 
by   English  matches. 

The  match  -  making  in- 
dustr_\'  in  this  conntry  is 
represented  by  about  fifteen 
factories,  emplo_\'ing  in  roum 
figures  about  fi\'e 
thousand  hands,  of 
whom  sevent}--five 
per  cent,  are 
w^omen.  B_\'  far 
the  most  important 
firms  are  Messrs. 
Bryant  and  May 
and  Messrs.  R.  Bell 
and  Company, 
whose  works  in  the 
East  End  of  Lon- 
d:)n  were  \isited 
.specially  for  the 
purpose  of  this 
article.  These 
two  firms  alone 
employ     a      great 

army  of  workpeople,  and  on  their  premises 
can  be  seen  all  that  is  most  up-to-date  in 
the  way  of  machinery,  used  under  the  most 
auspicious  conditions  possible.  The  experi- 
ment made  by  the  -Salvation  .Army  to  em- 
ploy labour  (111  the  same  lines  has  had  to  be 
discontinued. 

Thanks  to  stringent  regulations  imposed 
by  latter-day  authorities,  this  industry  is  now 
equally  salutary,  and  capable  of  being  carried 
on  under  as  tolerable  circumstances  as  any 
other  manipulated  by  workers  of  a  similar 
class.  The  wages  received  range  well  aboxe 
the  average.  That  it  makes  but  slight 
demands  on  physical  strength  and  benellts 
by   lightness   of    handling,   accounts    for    the 
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prepunderance  of  women  match  -  makers. 
To  give  an  adecjuate  idea  of  the  interesting 
proceedings  in  such  a  di\'ersificd  factor}-,  orii 
must  necessarily  take  each  department  in  turn. 
.Saw-mills,  wooden  matches,  wax  matches 
bo.\-making  —  wood,  cardboard  and  tin  — 
label  piiiiting,  box  filling  and  packing,  for 
export,  etc. 

To  begin    with    wooden 
matciies.       The    particular 
wood  used  is  pine,  which,  in 
as  far  as  the   London   fac- 
tories are  concerned,  comes 
exclusi\ely    from    Canada, 
in     spite     of     the     \arious 
attempts    intermittently 
made    by   shipments   from 
other   countries   to 
win  appro\al  from 
]5ritish      match- 
\\  1 1(1(1  l)u\'er.s. 

The  timber  i.s 
delivered  in  jjlanks 
of  about  ten  feet 
in  length  b\'  nine 
inches  in  width 
and  three  inches 
in  thickness,  which, 
after  being  sawn 
into  suitable 
lengths,  are  placed 
on  machines  which 
cut  them  up  into  match  si)lints  at  lightning 
speed.  These  "  splints,"  or  headless  matches, 
arc  taken  into  a  large  room  termed  the 
"filling  room,"  where.  lia\ing  been  dt-li\ered 
in  confused  heaps,  they  are  iiuicklv  reduced 
to  orderly  lines  In'  e.xi)eriencing  a  short 
sojourn  on  the  "straightening"  machine,  thus 
being  rendered  con\'enient  to  l)C  filled  into 
frames  containing  about  six  thousand  of 
these  splints,  every  one  separated  from  the 
other.  The  ends  of  these  splints  are  then 
passed  through  a  bath  of  heated  paraffin, 
and  then  on  to  a  "di])ping"  table,  where 
the  match  composition  is  carefully  spread 
at  one  thickness.  Being  pressed  down  into 
this,  they  recei\-e  their  heads.     This  process 
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IS  conducted  in  an  isolated  room  specially 
provided  with  a  large  central  ventilating 
shaft,  which  carries  the  fumes  right  into  the 
open  air,  and  prevents  the  disastrous  results 
to  the  workpeople  hitherto  somewhat  pre- 
valent in  less  properh-  conducted  factories. 
They  are  then  placed  in  dr_\-ing  rooms  to 
■dry.  When  thoroughl_\-  (lr_\-  they  go  to  the 
bo.x  hands,  whose  quick  fingers  deftly  pick 
up  scores  at  a  time  and  place  them  in  the 
boxes. 

The  workshops  generall}-,  and  especially 
those  where  the  highly  inflammable  paraffined 
wood  chips  are  handled,  do  not  depend  for 
immunity  from  accidental  fire  on  the  ordi- 
nary precautions  of  hose,  buckets,  and  tanks 
of  water,  but  are  supplied  with  overhead 
water-pipes  fitted  with  automatic  sprinklers, 
so  that  on  a  fire  occurring  in  any  portion  of 
the  room,  that  portion  would  be  instantly 
subjected  to  a  shower  of  water  aut<jmatically 
released  by  the  heat. 

To  "  tapers,"  or  wax  matches,  is  conceded 
by  far  the  most  important  division  of  this 
comprehensi\e  factor)-,  for  through  the 
immense  colonial  demand,  and  by  nature  of 
the  comparatively  e.xtensive  space  which 
their  evolving  requires,  this  section  claims 
considerable  attention. 

The  wa.x  match  comes  into  being  in  the 
following  manner.  Hanks  of  cotton  consist- 
ing of  one  hundred  separate  strands,  each 
strand  being  two  thousand  five  hundred 
yards  in  length,  are  wound  on  giant  reels. 
These  large  reels  or  drums  are  about  eighty 
feet  apart,  and  the  threads  of  cotton  are 
wound  from  one  drum  to  the  other  several 
times,  each  time  passing  through  a  bath  of 
heated  wa.x  until  the  threads,  termed  "  taper," 
have  received  a  sufficient  coating.  These 
•drums  are  driven  by  steam,  and  the  taper 
in  course  of  manufacture  is  attended  to 
by  women.  When  finished,  the  wax  taper 
is  rolled  off  on  to  smaller  drums,  which  are 
placed  in  front  of  machines,  and  it  is 
threaded  through  holes  in  a  steel  plate. 
In  front  of  these  machines  what  are  known 
as  "  frames "  are  placed,  which,  though  like 
their  counterparts  on  the  wood  match  side, 
contain,  however,  about  eight  thousand  when 
filled.  The  process  of  filling  is  as  follows  : — 
The  threads  are  protruded  through  the 
aforementioned  steel   plate  on    to  the  frame 


boards ;  a  knife  descends  and  cuts  them 
off  At  each  descent  it  severs  the  one 
hundred  strands.  The  attendant  girl  drops 
a  fresh  board,  and  another  one  hundred  are 
presented  for  decapitation  ;  and  so  the  pro- 
cess goes  on  until  e\'ery  board  has  been 
dropped  and  the  frame-full  is  finished,  which 
means  that  eight  thousand  wax  matches  are 
ready  to  receive  their  crown  of  usefulness. 
Gripped  tightly  by  the  "  Venetian  blind  "  sug- 
gestive frame,  they  are  taken  from  the  cutting 
machine,  put  into  a  lift,  and  shot  up  to  the 
roof  of  the  factory,  there  to  get  the  finishing 
application  of  phosphorus.  These  are  the 
conditions  prevailing  at  one  of  the  best  re- 
gulated London  factories,  where  we  have 
been  permitted  to  take  photographs. 

The  rate  of  paj-ment  in  match  factories  is 
arranged,  except  in  the  case  of  new  hands, 
almost  e.xclusixel}'  on  the  "  piece-work " 
system — at  all  events,  as  regards  the  girls 
and  women  ;  heads  of  departments,  o\erseers 
and  so  on  receive,  on  the  contrary,  a  fixed 
wage.  Girls  are  emplo\'ed  in  this  industry 
as  soon  as  they  have  succeeded  in  passing 
the  standard  pronounced  by  the  School 
Board  authorities  to  be  the  high-water  mark 
of  obligatory  education.  These  learners, 
being  totally  raw  material,  are  only  worth 
small  recompense,  so  until  the}'  emerge,  for 
better  or  worse,  from  their  chrysalis  of  ignor- 
ance, they  earn  but  a  set  fi\-e  shillings  or  so  a 
week.  But  the  bright  and  energetic  ones 
are  soon  able  to  get  themselves  transferred 
to  the  nine  or  the  ten  shillings  rank,  with 
the  step  of  fifteen  shillings  within  reasonable 
distance. 

The  more  ambitious  "  hands "  are  prompt 
to  accept  the  first  opportunity  of  being 
promoted  to  "  piece  -  work,"  since  by  this 
satisfactory  arrangement  only  can  their  indi- 
\'idual  industry  make  any  effect  on  their 
earnings. 

Filling  frames  with  waxed  strands  and 
superintending  their  sojourn  under  "  the 
guillotine,"  for  instance,  is  paid  by  piece  at 
one  shilling  per  hundred  frames.  Quick 
workers  do  three  hundred  frames  a  da_\'.  It 
would  be  an  interesting  calculation  to  find 
out  for  the  cutting  of  how  many  yards  of 
strands  into  inch-long  match  lengths  each 
girl  is  responsible  in  the  ten  hours  which 
make  her  workinir  da\-. 
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The  roof-workers  are  all  men  and  boys, 
and  the  open-air  treatment  is  the  latest 
advancement  in  the  \va\'  of  modem  sanitary 
conditions  demanded  by  the  authorities. 
The  satisfactory  result  to  the  workers  (of 
the  change  from  co\"ered-in  rooms  to  four- 
winds-free  passage  of  air  standing  place)  is 
the  total  disappearance  from  amongst  them 
of  that  distressing  complaint  known  amongst 
match-makers  as  "  phoss_\-  jaw."  The  mixing 
of  the  phosphorous  paste  and  the  heating  of 
it  ready  for  application  to  the  "  framed " 
match  lengths  takes  place  practically  in  the 
open  air,  well  removed  from  the  rows  of  little 
sheds  full  of  shelves,  whereon  rest  countless 
thousands  of  freshly  topped  matches  getting 
dry. 

The  box-making,  from  the  very  size  and 
variet}'  of  the  article,  naturally  monopolises 
a  large  share  of  space  in  the  factory  under 
our  notice.  Each  di\ision  of  the  industry 
— wood,  cardboard  and  tin — goes  at  a  truly 
astounding  rate  of  speed  ;  and  each  is  under- 
taken b}-  women  and  girls,  the  preparing  of 
the  wood  and  sheets  of  tin  having  been 
previously  done  by  men. 

The  rapid  reduction  of  whole  tree  trunks 
to  wafer-thin  slices  of  wood  by  means  of 
a  machine  re\'olving  against  a  plane  is  a  sight 
that  borders  on  the  marvellous.  Not  only 
are  these  delicate  shavings  instantaneously 
produced,  but  they  are  cut  into  the  correct 
length  and   breadth  to  make   boxes,  and,  in 


the  case  of  the  on/sides,  are  gently  notched 
to  indicate  the  spot  where  the  folds  must 
present!}'  come.  The  timber  emplo}"ed  is 
exclusively  Aspen,  from  Sweden.  Each 
wood  match-bo.v,  of  course,  consists  of  three 
pieces — the  entire  outside  being  one,  the  base 
of  the  "  drainer  "  the  second,  and  the  upstand- 
ing sides  of  it  the  third.  The  first  process  in 
wood  box-making  is  to  colour  the  edges  of 
the  outside  piece  ;  then  bend  it  round,  and  fix 
it  so  by  means  of  paste  with  an  (previously 
printed)  encircling  label.  The  strip  of  sand- 
jjaper  for  striking  on  the  side  is  then  added, 
and  the  box-cover  is  completed.  The  inside 
needs  but  one  operation — to  attach  the 
bottom  to  the  bent  strips  of  wood  which 
form  the  four  sides  b}-  the  use  of  a  long 
narrow  piece  of  pasted  paper.  In  most 
factories  both  parts  of  these  boxes  are  made 
more  frequenth'  by  hand.  The  triumph  of 
ingenuit)-,  however,  is  surely  reached  by  a 
machine  which  not  only  folds  and  makes  the 
outer  case,  but  affi.xes  the  sand,  and  simultan- 
eousl}-  prints  the  label  !  This  complicated 
task  is  accomplished  at  the  rate  of  400  gross 
a  day.  Such  a  comprehensive  machine  is, 
however,  not  in  very  general  u.se.  Hand 
labour  is  more  emploj'ed  in  turning  out  the 
cardboard  boxes  destined  for  wax  matches, 
though  these  also  are  often  done  by  machine  ; 
but  in  that  case  the  sandpaper  strike-piece 
is  in\ariably  affixed  by  hand,  as  is  also 
the    paper    flap    which    covers    the    rows    of 
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matches,  and  the  liltlt-  lal)  In-  wliicli  the  ho\ 
is  pulled  cipcn.  To  make  sucli  Imxes  by 
hand  from  start  to  tinisli  re(|iiires  nine 
handhnf^s.  The  ci)in[)arati\e  i)ayment  of 
the  two  methods  is — boxes,  iNSiWrs  onl_\'  (for 
wax  matches  1,  made  b_\'  macliine,  eleven  i;i"oss, 
2^.,d.;  b_\-  hand,  one  gross,  2i2fl-,  and  tliis 
quantity  is  attained  by  good  wori<crs  per 
hour.  A  similar  sjjced  and  scale  of  jjas'ment 
applies  to  the  outsides,  thouL^h  not  exactly 
identical,  since  there  is  so  much  more  work 
entailed. 

In  every  department,  whether  manai^ed 
by  machine  or  hand,  the  work  is  achiexed 
■with  almost  incredible  speed,  antl  the  quantity 
produced  b\'  each  employee  looks  to  the  in- 
experienced eye  impossible  of  comprehension. 
As  an  instance,  the  women  who  stand  at 
tables  piled  hit^h  with  cardboard  box-outsides, 
paste,  stick  on  and  drop  into  large  baskets 
beside  them,  sixty  gross  of  sandpaper  strips 
e\'ery  day  !  Their  hands  do  \cril}'  seem  to 
move  at  I'ightning  speed  ;  applying  paste 
to  a  smooth  board  on  the  table  edge,  picking 
up  neatl}'  heaped  dozens  of  ]3aper  strips, 
dabbing  them  down  in  rows  in  the  spread 
paste,  and  then  catching  them  up  again  one 
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1)\-  one  with  the  right  hand,  whilst  the  left 
takes  up  bo.x  after  box  from  the  mountain 
before  them.  A  flashing  movement  of  the 
deft  hands  aiul  tiie  paper  is  in  place,  the 
bo.x  dropped,  and  another  in  course  of 
operation. 

There  are,  in  the  case  of  almost  cver\- 
factory,  some  scores  of  people  emplojed 
outside  the  establishment,  women  who  from 
one  cause  or  another  find  it  impossible  \.o 
go  out  to  earn  their  wages,  and  are,  therefore, 
glad  to  be  enrolled  as  home-workers.  The)' 
do  boxes  onl_\',  the  match-making  not  being 
practicable  in  little  dwelling-houses.  The.'e 
home  workers  are  supplied  b\-  the  factories 
with  the  \arious  parts — strips  of  wdod,  card- 
board, paper,  etc. — antl  the\'  are  at  libert}'  to 
bring  back  the  made  boxes  at  a  given  hour 
daily.  It  is  \ er)-  usual  for  whole  families — 
with  the  exception  of  the  strong  male 
members  —  to  work  at  the  boxes,  mother, 
several  children,  and  sometimes  grand-parents, 
all  contributing  \'arious  dixisions  of  the 
required  labour  —  one  will  bend  the  wood 
strips,  another  will  paste  the  pa]ier  wrappers, 
another  will  stick  those  rounrl,  a  fourth 
will  set  the  finished  boxes  aside  to  dry,  and 
so  on.  The  home  workers  are  p.iid  at  the 
same  rate  as  tho.se  who  spend  their  time 
within  the  factory  walls,  and.  unless  they 
make  special  arrangements,  the\'  are  nut 
compelled  to  finish  their  work  b_\-  any  stipu- 
lated day. 

The  necessity  to  make  tin  boxes  leads  most 
match  factory  owners  to  enlarge  this  division 
of  the  undertaking  by  turning  out  many 
varieties  of  tin  receptacles,  such  as  ornamental 
tea  caddies,  little  round  boxes  for  blacking, 
and  numerous  smaller  editions  of  the  sort 
that  chemists  fill  with  ointment,  etc. 

The  machine  has  the  entire  monopol}-  in 
the  making  of  tin  boxes,  and  a  verv  lightly 
constituted  manual  machine  it  is,  one  turn  ot 
a  half-circle,  there  and  back  again, 
sufficing  to  cut  the  sections  of  any 
shaped  box  out  of  the  inserted  sheet 
of  tin. 

Tile  mottled  effect  sometimes  seen 
on  \ariously  coloured  tin  goods  which 
in  the  trade  is  known  as  "cr_\-stallising," 
is  produced  by  a  most  ingenious  jiro- 
cess.  I'.ach  sheet  of  tin  is  heated  over 
gas  jets,  and  when  \-ery  hot  is  laifl  in 
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an  iron-lined  sink  in  which  are  dozens  of 
little  holes.  On  the  hot  tin  being  laid  in 
the  sink,  a  tap  is  touched,  and  up  through 
the  holes  suddenly  shoot  vigorous  jets  of 
cold  water.  It  is  the  sharp  contact  of  these 
water  needles  with  the  heated  tin  that  pro- 
duces the  pattern,  to  retain  which  the  sheet 
is  plunged  into  a  bath  of  acid,  after  having 
been  rubbed  with  whitening.  The  whole 
transformation  of  a  plain  sheet  of  tin  to 
a  closely  patterned  one  occupies  just  two- 
and-a-half  minutes.  The 
various  colours  are  pro- 
duced b)'  varnishing  with 
different  coloured  var- 
nishes and  afterwards 
stoving. 

In  the  matter  of  filling 
boxes  with  matches  the 
girls  employed  become  so 
deft,  that  to  do  360  boxes 


a  tin  bo.x  will  ignite.  That  is  the  moment 
for  self-possession.  To  (Imp  them  would 
spread  instant  disaster,  but  to  hold  them 
firmly  is  the  pride  of  e\'er_\-  good  worker,  and 
to  plunge  the  whole  flaming  lot  into  the 
neighbouring  bucket  of  water  is  her  imme- 
diate intention. 

The  workers  in  this  department  are  obliged 

to  deposit  their  street   clothes  ("hats,  jackets, 

ties,    etc.)    and    the    food    which    they    bring 

for    their    mid-da_\-     meal     in    a    cloak-room 

which  is  kept  locked,  and 

the  contents  can  onl_\-  be 

had     at     appointed     rest 

time   and   at   the   end    of 

the    da\''s    work.       Thus, 

b_\'  having   the  workshop 

entirel)'    free   of  hanging 

garments,    is    the    risk   of 

the  spread  of  fire  lessened, 

and  the  workers   are  not 
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in  an  hour,  or  twenty-five  gross  in  a  day, 
is  not  considered  at  all  a  record  score. 
They  seize  long,  evenly  laid  rows  of  matches 
and  cram  them  into  the  ready-opened  boxes 
with  the  most  absolute  disregard  for  the  like- 
lihood of  fire.  A  match  is  dropped  on  the 
stone  floor,  a  thick  boot  casually  passes  over 
it,  a  snap,  a  flare,  but  nobody  thinks  of  taking 
an_\-  notice,  for  some  other  passer-by  is  almost 
sure  to  put  it  out — or  e\'entuall\-  it  will  put 
it.self  out — so  why  bother,  when  the  aim  of 
one's  busy  hands  and  active  brain  is  to 
fill  more  boxes  in  the  given  time  (and  there- 
fore take  more  mone_\")  than  all  the  other 
girls  ranged  along  all  the  other  benches  in 
the  workshop  ? 

Sometimes,  however,  a  halt  is  unavoidable  ; 
for  by  some  unluck}'  chance  a  whole  handful 
of    matches    in    the    act    of    being    put    into 


allowed  to  get  their  food  until  they  have 
been  seen  to  wash  both  hands  and  face  in 
laxatories  where  keen-e}'ed  inspectors  see 
that  this  beneficial  regulation  is  thoroughly 
complied  with. 

One  is  glad  to  note  that  the  inevitable 
monoton\-  of  the  match  girls'  hours  of  work 
is  alleviated  b\-  the  permission  to  talk  to 
their  neighbours.  The  constant  flow  of  quick 
chatter  that  goes  on,  in  spite  of  unsurpassably 
rapid  work,  shows  that  the  privilege  is 
appreciated.  That  it  shall  not  be  abused 
and  noi.sy  behaviour  ensue,  is  the  responsi- 
bility of  the  men  and  women,  heads  of 
departments,  who  ceaselessly  perambulate 
each  workshop,  watching  a  moment  here  and 
there  whether  the  "  hands  "  are  giving  proper 
care  to  each  item  as  it  passes  quickly  through 
their  clever  fingers 
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It  is  also  pleasant  to  recoi'il  that  in  the 
particular  factory  under  our  notice  there 
exist  various  schemes  for  the  amusint^'  or 
improving'  of  hours  of  leisure  ;  an  interesting 
fact  disclosed  bj-  an  inquir}'  as  to  \\hat  use 
is  put  the  stage  which  crosses  one  end  of 
a  long  hall  with  tables  and  benches  w  here  the 
women  and  girls  assemble  dm-iiig  the  daily 
dinner  hour.  The  factory  owns  its  own 
orchestra,    composed    of    a    score    ol     men, 


conducted  liy  an  o\erseer,  and  musical 
entertainments  arc  periodically  given,  to 
which  some  of  the  girls  contribute  vocal 
items  of  more  or  less  merit.  Occasionall}'  a 
play  is  undertaken,  when  evcrybod)'  possessing 
an_\-  dramatic  talent  is  entrusted  with  a  part. 

Such  a  state  of  things  betokens  the  exist- 
ence of  a  \ery  satisfactory  feeling  of  s)-mpathy 
between  employers  and  employed,  and  one 
Could  wish  that   it  were  more  prevalent. 

1.  I'lKouKK  Alder. 
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WELSH     COTTAGE     INDUSTRIES. 

I.— QUILTING,     KMTTING,     ANU     NtTTlNG. 


THE  picturesquely  whitewashed  and 
thatched  cottages  of  "  gallant  little 
Wales  "  are  the  home — although,  alas  ! 
not  such  a  busy  one  as  in  the  good  old  days 
— of  several  useful  and  beautiful  domestic 
industries,  of  which,  if  we  except  spinning  and 
wea\'ing  as  fast  outgrowing  their  humble 
origin,  the  old-time  art  of  quilting  may  now 
be  said  to  be    the  chief 

Man}'  a  careful  housewife  sets  the  "  cawl  " 
(broth)  before  her  Taff\-,  and  celebrates  her 
tea-drinking,  in  her  kitchen  ann'dst  tlie  baking 
"  plank  "  bread  and  the  ]3athetically  recognis- 
able portions  of  her  slaughtered  pigg\',  that 
the  quilting  frame  ma_\'  occup\'  the  parlour. 
To  be  sure,  a  Welsh  cooking  place  is  a  rarely 
artistic  corner  with  its  flagged  floor,  lattice 
window,  ancient  oak  settle  and  dresser,  the 
last  a  picture  in  itself,  \\ith  "old  Swansea" 
and  the  forgotten  but  n(.)w  prized  "  lustre " 
china,  and  collectors  would  rejoice  in  an 
in\itation. 

In  small  cottages  the  importance  of  the 
quilting  frame  banishes  even  the  great  bed 
with  Taffy  and  the  tea  parties  to  the  kitchen, 
where  its  checked  gingham  canopy  and  ample 
proportions  touch  the  rafters  and  barel>- 
squeeze  between  the  wall  and  the  ingle  nook. 

Sunday  alone  supersedes  "  the  frame," 
when  the  quilting  room  becomes  the  "  Bible 
parlour."     The  work  is  tucked  away,  the  old 


three-legged  table  is  dragged  forth  and  orna- 
mented with  a  crocliet  mat  on  which  "  the 
Book"  is  re\'erently  laid,  and  the  family  bury- 
ing cards  hanging  on  the  walls  are  the  only 
connecting  link  between  seventh-day  smart- 
ness and  workaday  week-days. 

The  ciuilting  frame  is  simpl\-  two  lengths  of 
wood,  generally  black  with  age,  connected  by 
two  cross  bars  and  raised  on  supports  about 
four  feet  from  the  ground.  It  is  capable  of 
reduction  or  enlargement  b\'  means  of  holes 
and  wooden  jjegs.  A  ribbon  of  coarse  web- 
bing, to  which  the  quilt  is  tacked,  is  nailed  to 
the  inner  side  of  each  length  and  crossbar. 
The  method  of  work  is  ingenious  but  excel- 
lent. The  material  to  be  quilted  is  carefully 
measured  into  quarters  and  eighths  before  it 
is  tacked  in  the  frame,  so  that  the  vegetable 
down  stuffing  may  be  evenh'  distributed.  A 
pound  to  a  pound  and  a  half  is  used  for  each 
quilt,  and  this  is  quartered  and  halved  again 
to  correspond  with  the  divisions  on  the 
fabric.  When  all  is  ready,  the  top  piece  of 
material  is  laid  on  and  the  work  begins. 
The  advantage  of  the  \egetable  down  stuffing 
over  the  eiderdow  n  stuffing  is  that  it  washes 
beautifull}-,  and,  owing  to  the  close  stitching 
of  the  Welsh  workers,  without  fear  of  dis- 
placement. Latel_\-  e_\elet  holes  have  been 
introduced,  so  the  quilts  are  now  well  ven- 
tilated as  well  as  sanitar)-. 
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The  patterns  of  the  stitchings  have  an  old- 
workl  charm  all  ihcir  own.  The  design 
in\'ariahl\' starts  fnim  a  niim<l  and  i-lahorately 
sewn  centre,  and  spreads  outwards  in  quaint 
branches  of  lea\es,  flowers  and  fruit.  I  asked 
an  old  dame  where  she  learnt  her  patterns. 
"  From  m\-  mother,"  said  she.  "  .\nd  where 
did  \-oiu'  mother  learn  tiicm  ?"  "  I-'mm  little 
Annie's  great-grandmother,  tn  be  sure,"  she 
replied,  puzzled  by  the  >imi.)licitv  of  the 
question.  And  so  it  is  ;  the  little  flowers  and 
leaves  original!)-  cut  out  from  nature  in  paper 
with  the  stamen  and  veins  carefully  chalked 
in  have  been  handed  down  from  generation  to 
generation,  suggesting  that  the  Welsh  are 
rather  imitative  than  initiative  in  art ;  how- 
e\er,  the  result  of  these  copyings  is  a  very 
charming  and  original  form  of  convention- 
alit\-.  The  design  is  alwaws  clearly  indicated 
by  the  laboriously  neat  runnings,  no  smallest 
detail  being  neglected. 

Finer  and  prettier  materials,  such  as  wash- 
ing silks  and  chintzes,  are  being  introduced, 
and  the  Welsh  c]uilts  are  now  things  of  beauty 
as  well  as  of  everlasting  wear.  Especiall}' 
attractive  are  the  bassinette  covers,  which  are 
a  most  successful  departure.  Formerly  the 
quilts  were  of  dark  blue  or  red  homespun 
cotton  and  much  heavier.  Folks  required 
counterpanes  that  would  wear  then,  as  they 
were,  and  in  fact  still  are,  handed  down  with 
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the  oak  and  china  to  posterity.  The  present 
da_\-  quilts  re.semble  dainty  wadded  bed- 
spreads rather  than  eiderdowns. 

There  is  a  regular  local  demand  for  the 
cotton-co\ered  counterpane,  and  many  of  the 
cottage  workers,  when  enterprise  in  more 
attractive  materials  is  suggested,  say  they 
have  quite  enough  to  do  with  orders  from 
the  neighbouring  farmers,  a  good  solid  quilt 
being  a  necessary  portion  of  a  well-to-do 
girl's  dowry,  and  an  elaboratel}-  stitched  one 
as  usual  a  wedding  gift  in  the  little  kingdom 
as  are  fish  knives   in  England. 

The  Welsh  quilters  are  too  apt  to  be 
content  with  this  local  trade,  and  are  afraid 
to  tr_\',  or  perha]3s  fail  to  see  the  ]jossibility 
of  a  larger  market  for  their  labours — an 
unprofitable  attitude  these  bustling  times.  A 
band  of  devoted  Welsh  ladies  calling  them- 
selves "  The  Welsh  Industries  Association  " 
are  doing  much,  by  bringing  up  the  quilting 
industry  to  the  needs  of  to-day,  and  by 
putting  the  workers  in  touch  with  the  buyers, 
to  remedy  this.  The\-  are  accomplishing, 
in  fact,  for  their  country  what  the  Scotch 
and  Irish  ladies  ]ia\e  done  for  the  crofters 
and  the  linen  workers  of  Ireland.  Ro)'alty 
led  the  wa_\-  b_\'  ordering  some  of  the.sc  charm- 
ing counterpanes,  and  now  there  is  a  general 
trade    growing   up  beside  the   old  local  one, 
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and  a  depot  dexolcd  to  Welsh  liandicrafts  in 
London  which  is  paying  well. 

Quilting  is  laborious  work  ;  a  slighth'  one- 
sided -Stoop  in  consequence  of  the  old  frames 
being  too  low,  and  a  curious  "  crook  "  of  the 
left  forefinger  from  feeling  if  the  needle  is 
through,  are  sometimes  noticeable.  Seven  to 
nine  da_\'s,  working  si.x  or  se\'en  hours  dail_\',  are 
required  for  a  full-sized  quilt.  The  average 
cost  is  slighth'  under  that  of  an  eiderdown 
co\-er,  but,  of  course,  \"aries  with  the  material 
used.  There  are  over  1,400  Welsh  families 
employing    their    leisure    hours    in    quilting. 
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Tliev  turn  quite  naturall)-  from  cooking  or 
washing  to  the  frames,  and  in  spite  of  hard 
lives  and  roughened  hands  the  work  is  deli- 
cately clean  and  fresh.  It  is  prett_\'  to  hear 
them  singing  their  folk  songs  as  the}-  bend 
over  the  stitching. 

The  art  of  knitting  is  the  _\'oungest  of  the 
important  textile  manufactures.  Its  peculi- 
arit)-  consists  in  the  use  of  a  single  thread 
for  the  entire  texture,  and  the  forming  from 
that  single  thread  of  an  especially  strong  \"et 
elastic  looped  web.  It  was  at  one  time  as 
national  a  Welsh  industr)-  as  weaving,  but 
the  introduction  of  the  stocking  machine 
has  revolutionised  it. 

Women  knitting  as  they  dri\e  the  kine, 
or  trudge   to  market,  and   pedlars  with  long 


sticks  of  swinging  hose  over  their  shoulders 
bux'ing  u[)  the  st(jckings  from  cottage  to 
cottage  to  sell  at  Merthyr  and  other  "  works  " 
districts  are  no  longer  seen.  The  change 
has  been,  and  still  is,  se\-erely  felt,  but  the 
Welsh  knitters  ha\e  taken  not  unkindly  to 
the  machine,  and  that  it  is  not  to  be  found 
in  e\'ery  cottage  is  due  to  its  initial  e.xpen.se- 
Some  manufacturers  hire  out  machines  to 
"  operati\-es,"  a  plan  that  seems  to  work 
\vell.  Most  of  the  domestic  knitting  machines 
now  in  u.se  are  of  American  origin.  They 
are  the  narrow  hand  machines  and  the  wide 

hand  machines. 
These  two  are  ex- 
clusively used  in  the 
houses  of  the  "opera- 
tives." Power  rotary 
frames  and  power 
njund  frames  dri\'en 
by  water  power  or 
steam  are  used  in 
the  factories  ;  some 
of  these  machines 
require  the  attend- 
ance of  onl_\-  one 
female,  and  yet  the 
sub-letting  of 
domestic  knitters 
remains  a  peculiar 
feature  of  the  trade. 
The  chief  reasons 
which  tend  to  keep 
up  the  hand-frame 
work  are  the  diffi- 
cultv  of  doing  certain 
things  b\'  machiner)-,  or  of  doing  them  as 
well  as  they  would  be  done  by  hand,  and  the 
great  cost  of  the  new  factory  frames,  together 
with  the  fact  that  manufacturers  have  already 
propert_\-  in  the  existing  hand  machines. 

The  best  hand-machine  knitter  cannot  do 
more  than  1,000  loops  a  minute  of  worsted 
and  1,500  of  silk.  The  present  power-frame 
makes   250,000   loops  a   minute. 

Women  in  their  own  cottages  earn  8s.  to 
I  OS.  a  week.  In  factories  the}-  are  emplo\-ed 
in  mending,  stamping,  turning  and  folding 
the  hose,  and  earn  rather  more.  On  the 
hiring-out  of  machines  .s}-stem  o\-er  1,300 
people  are  now  emplo}-ecl. 

The  Tregaron  and  Llandilo  districts  are 
flourishing  stocking  centres,  and  the  click  of 
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the  machine  is  constantly  licani  tVoni  c:)tta;j;e 
doors,  but  it  is  (li)ui)tfLil  it'  {hv  Welsh  ilu-ni- 
selves  do  not  [)i'ct"cr  llic  iiand-madc  stockinL,^s 
to  be  seen  on  the  stalls  at  e\'ery  niarl<et  and 
fair;  at  an\-  rale,  there  is  still  ;i  l;cmh1  deal  nf 
hand  knittins^'  done  In-  the  rural  people,  and 
recently  a  fresh  impetus  has  been  Lji\en  b\- 
the  re\i\'al  of  hand-knitted  L;iilfinj_;-  and  shoot- 
ing stockings.  The  finish  of  the  hand-made 
hose  is  certainly  softer  and  finer  than  that 
of  machine-niaile  gooils. 

But  liosier}'  is  not  the  onl}'  product  of 
the  bus}'  cottage  knitters ;  shawls,  glo\-es, 
children's  gaiters,  cardigan  jackets,  and 
Jersey's  come  fresh,  and  often  beautiful,  from 
the  little  frames,  and  the  white,  hand-manu- 
factured goods  made  from  the  wool  of  the 
pure  bred  mountain  sheep  are  especialK' 
worth)-.  The  "  Welsh  wig,"  a  sort  of  nightcap 
in  black  worsted,  is  still  fabricated  and  worn 
under  the  "Jim  Crow"  hat;  instead  of  the 
M-hite  frilled  caps  and  the  "  high "  hat  of 
old,  now  almost  as  extinct  as  the  dodo — 
the  last  one  I  saw-  was  being  buried  b\' 
an  old  dame  to  sa\e  it  from  the  ridicule  of 
the  younger  generation !  Wales  generall}-, 
and  especially  Carmarthenshire,  with  its  man}- 

strong,  rapid  streams,  rivers,  and  waterfalls,  is  a  of  .several  netting  machines  since  the  nine- 
countr}-  peculiarl}'  adapted  to  the  generating  teenth  ccntur}-,  continues  to  be  a  handicraft, 
of  electrical    |)owcr  ;   and   thinkers  who   have      possibly  because   of  the  wonderful  dexterity 

which  a  little  practice  in  meshing  de\-elops. 


Netting  is  immcdiatel}-  related  to  knitting, 
but  is  distinguishefl  b}-  the  knotting  of  the 
intersections  of  the  cord.  In  Wales,  as  else- 
where, it  is  one  of  the  most  ancient  arts,  bein'j; 
|)r.iclised  b\-  primili\e  tribes  at  all  times.  In 
the  old  d.'iys  the  Welsh  netting  industr}- 
chiefl}-  consisted  of  the  finer  sorts,  such 
as  curtains,  d'o}-le}s,  and  the  now  almost 
defunct  antimacassar.  When  these  articles 
flourished  the  trade  was  considerable,  ai;d  the 
art  Ix-ing  easil}-  learned,  and  the  implements 
sinqjle  and  ine.\])ensive,  workers  were  jjlenti- 
ful.  Then  antimacassars  went  out  of  \-ogue, 
and  the  nettei's  endured  a  long  period  of 
depression.  Latel}-  the}-  have  commencefl  the 
manufactLU'e  of  the  coarser  and  more  useful 
forms  ()(  their  ui't  ;  fijr  many  and  \aried  are 
the  purjjoses  to  which  netting  can  be  ;ipi)lied. 
•  \  N'oung  but  flourishing  cottage  industry 
now  exists,  and  seems  likel}-  to  grow  U[) 
quickl}-  and  do  well  in  the  making  of  fishing 
nets,  nets  for  catching  game,  for  defending 
the  cherries  and  strawberries  from  the  ravages 
of  feathered  tr.uisgressors  of  the  law,  for  the 
temporary  di\'ision  of  fields,  and  for  ham- 
mocks. 

Net   makine,  in  spite  of  the   introduction 


the  interest  of  the  Welsh   at  heart   foresee  a 
ro.s}-   and   not   far  distant   future   when   ex'cr}- 
cottager  will   appK-  electi'icit\-  to  his  knitting 
machine    or    ]jo\\er    loom.      This    would     do 
more,  perhaps,  than  an}-thing 
to  increase  the  output  of  the 
countr}-  and  check  the  mo\e- 
ment  to  the  large  towns,  and 
consequent    depopulation     of 
the  rural  districts.     While  the 
rustic  folks  are  slow  of  action 
and    content   with    local   con- 
sumption,  the  energetic  ones 
will     seek     in     fresh    fields    a 
market    for    their    ]Hish     and 
enterprise  ;  and  since  it  seems 
to    be    for  the  benefit  of  the 
nation  as  well  as  for  the  in- 
dividual that  theworkershould 
remain  on  the  land,  the  \-alue 
of  keeping  the  home  together 
b\-      ])rofitable      employment 
cannot  be  overrated. 
23 


The  old  "  twine "  nets  are  being  superseded 
b}-  cotton  nets,  the  latter  being  much  more 
casiK' handled  and  stored.     ,. 
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NEEDLES  and  pins,  those  indispensable 
little  articles  so  closely  linked  together 
b\-  lung  custom  and  universal  require- 
ment, differ  as  \\idel_\-  in  the  methods  of  their 
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manufacture  as  in  the  materials  of  which  they 
are  made.  Few  people  realise  how  complicated 
is  the  process  by  which  needles  are  turned 
out,  or  how  long  it  has  taken  to  bring  them 
to  their  present  perfection  of  finish. 

Thousands  of  \'ears  ago  our  barbarian 
ancestors  were  content  to  sew  their  primiti\"e 
garments  of  skins  together  with  pointed, 
skewer-like  strips  of  bone  and  i\'ory.  The 
Egyptians,  Chinese,  Indians,  and  others 
progressed  far  enough  towards  the  evolution 
of  the  modern  needle  to  make  fine  sewing 
implements  of  bronze,  some  of  which,  found 
in  Egyptian  tombs,  must  be  quite  four 
thousand  years  old. 

From  these  needles  of  ivory  and  bronze 
to  the  delicate,  highly  finished  ones  that  ma}' 
be  bought  at  the  present  cla_\'  in  packets  of 
twelve,  and  sometimes  twenty-five,  for  a 
penny,  is  a  far  cry  indeed,  and  the  steps 
by  which  the  one  has  grown  out  of  the 
other    are    many    and    varied,    and    steadily 


progressi\e.  A  complete  history  of  the 
needle  would  probably  fill  volumes  ;  suffice 
it  to  say  that  it  begins  on  British  soil  with 
the  establishment  of  a  needle  manufactory 
at  Long  Crendon,  in  Buckinghamsliire,  in 
the  year  1650,  for  although  needles  are 
said  to  have  been  made  in  London  by  an 
Indian  in  1545,  and  again  by  a  negro  in 
Cheapside  in  the  reign  of  Mary,  their  manu- 
facture as  an  industry  was  not  begun  in 
this  country  until  the  above  date.  Before 
then  English  seamstresses  were  dependent 
on  Spain  and  German)-  for  their  tools,  and 
a  needle  was  natural!}-,  in  those  days,  a 
thing  to  treasure,  as  readers  of  the  quaint 
and  amusing  old  play  which  turns  entirely 
on  the  loss  of  "  Gammer  Gurton's  "  solitary 
needle  are  well  a\\are.  Later,  the  needle 
industry  travelled  to  Redditch,  which  has 
since  remained  its  centre.  The  town  and 
neighbourhood  teem  with  factories,  one  of 
the  best  known  being  that  of  Messrs. 
Henry  Milward  and  Sons,  to  whose  courtesy 
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the  writer  is  indebted  for  much  interesting 
information,  ai-id  at  whose  manufactorv  our 
pictures  illustrating  the  processes  of  Needle 
Making  were  taken. 
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The  weekh'  mitput  nf  neccucs  a\XTai;cs 
between  se\'en  and  ciij.ht  niilliiuis,  a  fact  that 
makes  one  ponder  on  the  anmunt  of  sewini^ 
done,  or  possibh'  the  quantity  of  needles 
lost  all  o\er  the  world,  fur  the_\-  are  expurted 
to  America,  China,  India,  and  Africa,  besides 
being  sent  to  London,  the  Colonies,  and 
the  Continent. 

To  gain  some  idea  of  the  quantity  of  work, 
ingenuity,  and  organisation  represented  b)* 
these  facts  one  should,  in  imagination  at 
least,  pay  a  visit  to  the  factor)-,  and  follow 
the  wanderings  of  an  embryo  needle  through 
the  \-arious  deixirtments  of  that  busy  little 
Avorld. 

It  may  sin^prise  a  good  man\'  to  learn 
that  no  fewer  than  twenty- 
two  separate  processes  are 
required  to  make  the  tiny 
steel  instrument  familiar 
to  everyone,  but  the  fact 
gives  one  an  idea  of  the 
perfection  to  whicii  its 
manufacture  has  been 
brought.  .\  needle  made 
in  the  year  of  Queen  \'ic- 
toria's  accession  is  shown 
in  the  factory,  and  a 
comparison  of  it  with  one 
produced  to-day  shows 
what  wonderful  strides 
the  inclustr)-  has  made, 
and     what     patience     and 


in\cnli\eness  ha\e  been  brought  to  bear 
upon  it.  A  thick,  badly  shaped  shaft,  white 
in  colour,  witli  an  irregular  point,  a  head 
much  larger  than  the  body  of  the  object, 
and  a  rougiil_\'-drilled  circular  c\'C  :  such  was 
the  needle  with  which  the  seamstresses  of 
I1S37  had  to  sew.  The  modern  needle  is 
fine,  with  an  c\enl)-  tajiercd  point,  a  head  no 
wider  than  the  shaft,  an  e_\-e  perfectly  smooth 
in>i(le  and  well  sha|)ed,  and  a  polish  like 
glass,  so  that  it  slips  easil\-  through  tlic 
material  sewn. 

To  understand  towh.it  a  pitt  h  of  ])crfection 
needle  making  has  been  brought,  one  has  tjnly 
to  e.xamine  the  "  caly.\-e}-ed  "  needle,  one  of 
the  latest  de\elopmenls  of  the  article.  As 
it  is  threaded  through  a  slit  in  tiie  top  of  the 
head  instead  of  in  the  ordinary  wa_\',  there 
must  be  sufficient  elasticity  to  allow  the 
thread  to  pass  into  the  eye  without  being 
frayed  or  cut,  and  at  the  same  time  the  sides 
of  the  head  must  be  capable  of  springing 
together  again  so  as  to  prc\ent  the  cotton 
from  slipping  out  after  the  needle  is  threaded. 
It  is  evident  that  to  ensure  this  elasticity 
the  needle  must  be  tempered  with  the 
greatest  regularit)'  ;  and  extreme  care  has 
to  be  taken  to  make  the  sides  of  the  slit 
perfectl}-  smooth,  so  that  the  thread  will  not 
be  cut  whilst  passing  through  it. 

The  needle  makes  its  first  appearance  at 
the   factory  in   the   form   of  a   piece  of  steel 
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wire  cut  iiiti.)  a  lei\<;th  for  two  needles,  and 
it  has  to  undergo  nian\-  vicissitudes  before 
emerging  as  a  finished  article.  It  is  thrown 
into  furnaces,  rasped  by  files,  held  relent- 
lessly to  grindsttmes,  punched  by  heavy 
weights,  rolled  under  great  wooden  rollers 
for  da)'s,  and  generally  maltreated,  but  it 
comes  triumphantl\-  through  its  trials,  to  be 
"nugly  ensconced  in  a  dainty  packet  and 
sent  into  the  world,  carefull\-  labelled,  the 
very  best  of  its  kind. 

The  first  process  the  wire  lengths  undergo 


each  one  is  kept  revoking,  so  that  the 
resulting  point  is  uniform  and  even  all 
round.  "  Pointing  "  was  formerly  done  by 
hand,  but  the  fine  steel  and  stone  dust  was 
so  dangerous  to  the  operator  that,  in  spite 
of  the  thick  mufflers  they  wore  over  the 
mouth  to  pre\-ent  its  inhalation,  few  of  the 
"  pointers "  lived  be_\-ond  the  age  of  forty. 
In  the  pointing  machine  now  used  this  dust 
is  blown  away  through  a  pipe,  by  a  steam 
fan,  into  a  chamber  specially  constructed  for 
the  purpose. 
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is  the  important  one  known  as  "  rubbing." 
Fastened  into  bundles  by  means  of  rings 
passed  round  their  ends,  the)-  are  placed  in 
a  furnace,  heated,  and  then  taken  out  and 
laid  on  an  iron-topped  table,  where  a  curved 
bar  or  "  file  "  proceeds  to  rub  them  steadily, 
the  bundles  revolving  all  the  time  and  thus 
bringing  each  wire  in  turn  under  the  action 
of  the  file.  This  both  straightens  and 
anneals  the  wires,  which  are  delivered  from 
the  file  only  to  be  placed  at  the  mercy  of 
the  "  pointing-stone." 

By  means  of  a  rubber-covered  wheel  the 
needles  are  carried  across  the  concave  face 
of  a  stone  driven  at  great  speed  by  steam  ; 


After  the  small  preliminar}'  operation  of 
brightening  that  part  of  the  wires  where  the 
e_\-es  are  to  come,  known  as  "  skimming,"  to 
prexent  any  extraneous  matter  from  being 
stamped  in,  the\'  are  carried  off  to  the 
stamping  machine,  where  the  impressions 
for  the  e_\'es  are  made  preparatory  to  piercing 
the  latter. 

Each  wire  is  placed  in  turn  on  an  an\il 
in  which  is  set  a  die  of  the  impression  to  be 
made,  and  a  weight  set  with  a  similar  die 
falls  upon  it,  thus  making  an  impression  on 
both  sides  of  the  \\ire  at  the  same  time. 
Although  stamping"  is  now  generall}'  done 
by  machine,  it    is  still  sometimes  performed 
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PIN-.MAKING  :      WIkH    DRAWING. 

b\'  foot  power,  the  workmen  being  so  dexter- 
ous in  this  department  that  they-  can  turn 
out  between  27,000  and  28,000  wires  per  da}-, 
a  number  not  far  short  of  the  machine  outiuit. 
Up  to  this  stage  of  the  needle's  development 
the  work  has  been  done  by  men,  but  here 
woman  steps  in,  appropriateh'  enough,  to 
make  the  eye,  so  essential  a  part  of  the 
implement. 

Seated  in  ro\vs  behind  the  "  e\-eing  " 
machines,  tid)'-looking  white-aproned  women 
feed  the  endless  revolving  screws  which  carry 
the  wires  under  two  punches  exactly  the 
same  size  and  shape  as  the  impression 
already  made  on  them.  When  these  have 
descended  and  pierced 
the  required  openings 
in  each  wire  (it  will 
be  remembered  that 
each  length  is  made 
into  two  needles 
placed  head  to  headj, 
a  small  fork  pushes 
the  wire  aside  and 
gives  the  next  one  a 
friendl}'  push  into  its 
place.  F"or  certain 
branches  of  work 
hand  screw  -  presses 
are  used,  and,  al- 
though the  operation 
is  much  slower,  the 
hand-eyer  will  eye 
20,000  to  25,000 
needles     per     daw 


1  his  process,  it  is  scarcely  necessary 
to  state,  requires  great  care  and  skill. 
The  wires,  which  now  bear  a  re- 
cognisable resemblance  to  their  final 
shape,  are  next  strung  or  "  spitted  " 
on  wire  passed  through  both  eyes 
and  handed  to  the  "  filer,"  who  files 
off  the  burr  made  b\'  stamping  and, 
breaking  the  double  wire  into  two 
lots  of  needles,  files  their  rough 
square  heads  into  neatly  rounded 
form.  The  needles,  as  they  may 
now  be  called,  are  then  threaded  on 
fine,  slightly  roughened  wires,  which 
hang  from  iron  bars  like  miniature 
clothes  -  line  props,  along  a  table. 
The  table  is  capable  of  being  mo\ed 
backwards  and  forwards  by  a  crank, 
and  the  motion,  shaking  the  needles  \-iolently, 
rubs  the  inside  of  the  eye  smooth  against 
the  rough  wire.  This  "  burnishing "  is  to 
pre\ent  the  fra}'ing  of  the  thread  when  the 
needles  are  in  use. 

Although  now  perfect  in  shape  the  needles 
are  still  useless,  being  soft  enough  to  double 
up  in  the  fingers.  Into  the  furnace  the}-  go 
again,  on  iron  pans,  and  after  a  certain  time 
are  taken  out  and  slid  into  a  \-at  of  oil. 
Their  sudden  immersion  hardens  them,  but 
thc}-  are  now  at  the  other  extreme  and  xery 
brittle,  so  they  are  tempered  by  a  special 
patented  apparatus  which  gi\-es  them  the 
necessar}-  elasticit}-. 
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"  ScourinL,^"  the  next  process,  has  a  large 
mill  devoted  entirely  to  it,  where  the  needles 
s])end  about  nine  days  wrapped  up,  in 
company  with  snap  and  emer_\-  powder,  in 
thick  canvas,  beini;-  rolled  backwards  ,ind 
forwards  under  hea\\-  "runners"  of  woixl. 
When  fmally  released  from  the  scouring;-  mill 
the\-  are  perfectly  smooth,  highly  polished, 
and  dark   in   colour. 

Women  next  i)ick  out  In'  hand  all  bn.keu 
or  imperfect  needles,  arrange  llu-in  in  order 
with  the  heads  all  at  one  end  of  a  row,  and 
take  away  an_\-  that  ha\e  in  some  wax- 
become  shorter  than  their  fellows.  '1  he 
s  jeed  and  certainty  with  which  this  is  done 
is  trul)-  amazing. 

The  grind.stone  again  comes  into  play  to 
"  finish  "  the  heads  and  sharjDen 
up  the  points,  and  then  the 
needles  receive  their  tnnal  jjolish. 
The  "wrapping-rt)oni,"  in  which 
they  are  made  up  into  packets 
ready  for  sale,  is  interesting 
chiefly  on  account  of  the 
machine  at  work  there  counting 
out  with  quite  uncanny  cle\er- 
ness  bunches  of  twenty-fi\e 
assorted  needles  and  delivering 
them  on  a  tray  to  the  "  sticker  " 
ready  to  put  up.  This  work 
is  also  clone  by  women,  who 
are  largely  emplo_\-ed  in  the 
making  of  these  especially 
feminine  articles. 

PIN-MAKING. 

Almost  more  indispensable  than  needles 
are  their  companion  necessaries,  pins,  but 
the  mode  of  their  manufactLU'e  is  very  much 
simpler,  one  machine  doing  nearh'  all  the 
work  that  in  the  earlier  days  of  pin-making 
required  twelve  or  fourteen  tedious  processes 
b\'  hand.  The  firm  of  Messrs.  Kirbv',  Beard 
and  Co.,  by  whose  kindness  the  writer  has  been 
enabled  to  gather  in  what  fashion  pins  come 
into  e.xistence,  is  one  of  the  oldest  in  the 
trade,  dating  back  to  the  \-ear  174,1,  and 
a  sketch  of  their  factory  at  Birmingham  will 
give  a  good  idea  (jf  the  industr}-  generall}-. 

From  the  "  wire-drawing  shop,"  where  the 
wire,  placed  in  coil^  on  re\ol\ing  blocks,  is 
drawn  through  holes  in  a  steel  ])late  to  the 
various  sizes  recjuired  for  making  the  different 
sized    pins,   one   passes   into    the   ijin-niaking 


room  itself  Here  are  rows  of  macliines 
moved  by  steam  power,  which  tm-n  out  pins 
,it  the  rate  of  180  to  220  per  minute,  the  only 
hand  labour  in  the  whole  process  being  the 
rcinosing  of  the'  finished  pins  by  the  cm- 
[)lo)-ees  looking  after  the  machines. 

Watching  the  iiiodns  operandi  of  one  of 
these  unresting  workers  of  steel  and  iron, 
one  .sees  the  end  of  a  coil  of  brass  wire  on 
a  re\ol\ing  drinn  passing  through  a  hole  into 
tlic  in.ichine,  being  straightened  and  kept 
in    its   place    meanwhile   b_\'  iron    jiegs.      It   is 
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seized  b_\-  a  pair  f)f  sliding  pincers  whicli  put 
it  through  another  hole,  and  as  it  comes 
out  on  the  other  side  a  little  hammer  strikes 
it,  f(.)rming  by  successive  blows  the  head  of 
the  pin.  Then  down  comes  a  sharp  .shears, 
and  cuts  off  the  required  length  of  wire. 

Headed  and  cut,  but  pointless,  the  embryo 
pin  falls  into  a  slanting  groove  too  narrow 
for  its  head  to  pass  through,  and  thus  a  row 
of  i)ins  hanging  b_\-  their  heads  appear  along 
the  front  of  the  machine.  These  arc  carried 
backwards  and  forwards  over  a  revolving 
cvlindrical  file  with  a  graduated  surface-, 
liieir  ends  are  held  against  the  file,  and  in 
this  way  they  are  pointed,  and  drop  into 
a  receptacle  beneath. 

'I'he  next  step  is  "  silvering,"  for  the  pins, 
altlunigh  the\-  come  from  the  machine  perfect 
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in  shape,  are  the  colour  of  brass  wire,  and 
greasy  to  handle.  .After  bein^'-  thoroughly 
cleaned  by  rexoKing  in  barrels,  the\-  are 
spread  out  flat  in  steam-heated  kettles,  a 
fine  tin  powder  is  laid  over  them,  a  certain 
quantity  of  acid  is  added,  and  in  this  the 
pins  are  bjiled  for  four  hours.  They  come 
out  bright  and  silvery,  being  thinly  coated 
with  tin,  and  are  then  dried  in  sawdust,  put 
once  more  into  revolving  barrels  to  be 
pjlished,and  freed  from  dust  by  being  placed 
in  a  flat  tray  and  tossed  about  in  a  fashion 
only  to  be  mastered  by  long  practice. 

The  ne.xt  process  is  to  look  them  over 
carefull)-,  weeding  out  all  imperfect  ones, 
and  then  all  that  remains  is  to  stick  them 
in  paper,  which  is  done  by  a  machine.  The 
paper   is    mechanically   crimped    and    placed 


in  position  to  receive  the  pins,  which  ar:; 
dexterously  swept  with  a  brusn  down  an 
inclined  plane  leading  to  it  by  the  girl  feed- 
ing the  machine.  They  pass  into  the  latter 
in  long  vertical  lines,  a  lever  brings  the  paper 
under  their  points,  a  clever  bit  of  machinery 
presses  them  into  it,  and  row  by  row  a  sheet 
is  filled  with  from  lOO  to  500  pins  evenly- 
arranged,  and  leaves  the  macliine  quite  ready 
for  the  purchaser. 

A  special  department  of  the  factory 
employs  girls  to  make  the  boxes  and  packets 
in  which  the  pins  are  also  put  up.  These 
vary  from  small  ounce  boxes  to  large 
decorated  cases,  and  man}-  of  them  are 
very  prett\-  as  well  as  useful,  containing 
N'arious  kinds  of  pins  in  daintily  designed 
receptacle.s.  Jo.sErHiXE  Bullen. 


(The  ilhistiiitioiis  acc^iiipniiyiiia  this  article  are  from  photogiaphi  sfeeialh  taken  for  the  purpose,  and  are  the 
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IT  is  an   imposinjj  spectacle  to  stand  at  a  cari^ucs,    and    large   vessels   are  being   laden 

point  cif  \antage — an  upper  floor  of  one  willi     merchandise     for     exportation  ;     craft 

of  tiic  many  huge  warehouses  scattered  ha\iiig  been  "cleared"  are  moving  majestically 

about   the  docks — and    gaze    out    across   tiie  a\\;u-    for  fresh  sup|ilies  ;   others  are   mo\ing 

vast  acreage  of  water,  with  the  busy,  teeming  in,   loaded,    bringing    tea    from    China,    ivory 
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life  upon  its  bosom.  The  air  is  filled  with 
the  noise  and  clamour  of  unremitting  industry  ; 
craft  of  all  kinds  are  there,  from  colossal, 
le\iathan  liners  to  pigmy  row-boats — Dignity 
and  Impudence  in  close  contiguity  ;  mammoth 
cranes  are  swinging  round  with  their  costly 
and  cumbersome  loads,  and  floating  derricks 
are  also  assisting  to  expedite  the  work  of 
relieving  the  man}^  argosies  of  their  bur- 
dens; barges  are  receiving  "overside"  various 
24 


from  Africa,  wool  from  Australia,  tobacco 
from  America — in  fact,  merchandise  from 
all  parts  of  the  world;  steam  whistles  are 
shrieking,  horns  ba\'ing,  confused  shouting 
of  voices,  deafening  clanking  of  metal,  a 
feverish,  pulsating  activit}'.  It  is  the  daily 
routine,  month  after  month,  year  in,  year 
out,  of  the  greatest  port  of  the  greatest  city 
of   the    world. 

There  are   eight    groups    of  dcjcks   at    the 
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I'lirt  of  Lonclcin.  Six  cif  these  are  under  the 
control  of  one  company,  name!)',  the  London 
and  India  Docks  Company,  formerl)-  known 
as  the  London  and  India  Docks  Joint  Com- 
mittee. The  docks  are  St.  Katharine,  London, 
West  India,  East  India,  Victoria  and  Albert, 
and  Tilbury.  The  remaininL;'  two  docks  are 
the  Surrey  Commercial  and  Mill\\all,  and 
thc_\-  are  managed  by  separate  companies. 
The  St.  Katharine  Docks  are  situated  near 
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the  Tower  Bridge,  and  have  an  area  of  t\\ent\-- 
three  acres,  thirteen  of  land  and  ten  of  water. 
They  are  accessible  only  to  small  steamers 
employed  in  a  coasting  or  Continental  trade, 
although  the  warehouses  recei\-e  some  of 
the  costliest  articles  coming  into  the  Port 
of  London.  Large  quantities  of  tea  are 
stored  here,  it  being  estimated  that  no  fewer 
than  867,000  packages,  weighing  36,000  tons, 
are  thus  dealt  with  annually.  When  the 
packages  of  tea  are  received  at  the  w  arehouses 
they    are    sorted,    sampled,    and    marked    by 


officers  of  the  company  and  of  the  Customs. 
I'lxentually  the  tea  is  arranged  into  "  shops," 
a  shop  consisting  of  three  or  more  package.s. 
The  lids  are  then  remo\ed,  and  the  contents 
exposed  for  the  examination  of  the  brokers. 
Ce>'lon  tea  is  "  bulked,"  that  is,  turned  out 
on  the  floor  and  thoroughly  mixed.  It  is  no 
unusual  tiling  for  200  tons  to  be  thus  reposing 
in  a  huge  heap  on  the  floor  at  one  time. 
]\Iarble  is  received  here  from  Ital_\-,  and 
such  articles  as  wool,  bark,  gutta- 
percha, etc.,  are  also  stored.  Ad- 
joining is  the  East  Smithfield 
depot,  used  for  both  imports  and 
exports.  About  100,000  tons  ot 
goods  pass  annualh'  through  this 
place. 

The  London  Docks,  which  are 
separated  from  those  of  St. 
Katharine  b}-  Nightingale  Lane, 
are  nearly  a  mile  in  length,  and 
occup}-  a  hundred  acres,  forty  of 
which  are  water.  They  have 
\ast  vaults  and  warehou.ses,  with 
a  floor  area  of  about  3,000,000 
square  feet,  and  a  storing  accom- 
modation of  170,000  tons.  In  the 
\aults  there  is  room  for  105,000 
pipes  of  wine.  iNIiscellaneous 
goods  are  received,  including 
wool  wine,  brand}-,  sugar,  dried 
and  green  fruits,  ivor_\',  spices, 
bark,  gums,  metals,  drugs,  pepper, 
rice,  coffee,  cocoa,  isinglass,  etc. 
Ivory,  when  received  at  the  docks, 
is  weighed  and  carefull\-  examined 
to  see  that  no  stone  or  metal 
has  been  inserted  at  the  ba.se  of 
the  tusks  to  increase  weight  ; 
this  deception  is  sometimes  re- 
sorted to  by  natives.  Some  of 
the  tusks  are  often  nine  feet  in  length,  and 
A\eigh    180  lb.  each. 

Cinnamon,  on  receipt  at  the  docks,  is,  after 
being  examined  by  merchants,  packed  into 
bundles  b_\-  a  special  machine.  The  accom- 
modation for  ^\•ool  at  the  London  and  St. 
Katharine  Docks  occupies  a  floor  area  of 
1,400,000  feet;  and  frequentl\'  as  many  as 
1,400  labourers  are  employed  in  this  depart- 
ment alone.  It  is  estimated  that  1,600,000 
bales  cA  wool,  weighing  250,00c  tons,  and 
of    the    value    of    ^^20,000,000,    is    received 
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annually,  l^ach  bale  contains  the  shearincjs 
of  sixt}'  sheep. 

There  are  over  t\vent}'-eight  miles  of 
gangways  in  the  wine  \'aults,  which,  as 
already  stated,  have  accommodatiun  fir 
105,000  pipes  of  wine,  being  principall_\-  port, 
sherry,  and  Madeira.  Visitors  inspecting  the 
vaults  are  supplied  with  a  small  oil  lamjj 
on  the  end  of  a  stick,  which  serves  to  light 
their  way  and  at  the  same  time  to  denote 
to  the  vault-keeper  how  man_\'  visitors  are 
present  in  the  \-aults.  The  temperature  of 
the  latter  is  60"  Fahrenheit,  and  varies  very 
little  summer  <ir  winter.  There  are  also 
brand}-  vaults,  and  a  bottling  department. 
In  the  latter  wines  and  spirits  are  drawn  off 
from  the  cask,  and  bottled  for  exportation  in 
bond. 

We  next  come  to  the  West  India  Docks, 
situated  on  the  northern  part  of  the  Isle  of 
Dogs.  They  occupy  244  acres,  105  being 
water,  and  consist  of  three  parallel  sets  of 
docks,  each  about  half  a  mile  long.  There 
is  warehouse  room  for  storing  150,000  tons 
of  goods,  and  the  principal  articles  recei\ed 
are  rum,  frozen  meat,  and  various  kinds  of 
wood.  A  new  entrance  has  now  been  added, 
480  feet  long,  60  feet  wide,  and  30  feet  deep. 
In  the  import  dock  ncarl_\-  the  largest  vessels 


coming  into  the  Port  of  London  can  be 
received.  The  warehouse  for  the  reception  of 
frozen  meat  has  accommodation  for  100,000 
carcases  of  sheep.  The  temperature  is 
13'^'  below  freezing  point.  The  wood  depart- 
ment covers  an  area  of  thirty  acres,  a  large 
portion  of  which  is  under  sheds.  Cranes  and 
electric  travellers  are  used  to  remove  the 
huge  logs  from  place  to  j^lace.  Some  of  the 
logs  of  mahogan}-  will  realise  as  much  as 
from  ;^250  to  i^300  each.  The  largest  ever 
received  at  the  dock  was  60  feet  6  inches 
long,  40  inches  in  breadth,  ^J  inches  deep, 
and  weighed  11  tons  18  cwt.  On  the  north 
side  of  the  dock  is  a  large  building  containing 
tlie  powerful  machinerv  for  pumping  water 
into  the  dock  to  make  up  the  losses  caused 
by  the  ingress  and  egress  of  vessels.  The 
water  is,  of  course,  always  ke])t  at  one  level 
in  docks.  A  sight  which  nobod)-  interested 
in  the  subject  should  fail  to  see  is  the  docking 
or  undocking  of  a  \essel.  The  pumps  at 
this  dock  are  capable  of  raising  7,500,000 
gallons  of  water  an  hour,  equal  to  five  and  a 
half  inches  over  the  area  of  sixty-one  acres 
which  they  feed. 

In  the  rum  department  40,000  puncheons  of 
the  value  of  ;£'2,ooo,ooo  can  be  stored.  The 
vaults  of  groined  l)rick\\ork  are  1 ,040  feet  long 
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and  I  54  feet  wide,  and  are  lighted  b_\-  windows 
each  side,  at  which  are  concave  reflectors  ; 
without  the  aid  of  the  latter  the  centre  would 
be  quite  dark,  summer  and  winter.  The 
cooper  is  constantly  sounding  casks,  in  order 
to  discover  if  any  leakage  is  taking  place  : 
no  candle  or  lamp  is  allowed  in  the  \aults, 
in  case  of  fire.  There  is  a  vatting  floor,  where 
merchants  are  allowed  to  blend  rum,  and 
which  has  a  vatting  capacity  of  58,530 
gallons. 

Entrance     to     the    East    India    Docks    is 
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by  means  of  a  lock  thirt\'-one  feet  deep, 
and  they  are  situated  half  a  mile  east 
of  the  West  India  Docks.  One  of  the 
finest  views  of  the  ri\-cr  is  to  be  obtained 
from  Brunswick  Wharf  in  these  docks.  The 
main  entrance  is  in  East  India  Dock  Road, 
and  opposite  this  is  Poplar  Hospital,  for  the 
reception  of  persons  injured  in  the  docks. 

The  Royal  Victoria  and  Albert  Docks  are 
the  largest  of  the  group  under  the  control 
of  this  company,  and  extend  from  Blackwall 
to  Gallions  Reach,  a  distance  of  three  miles. 
The  quays  have  berths  for  sixty  of  the 
largest  vessels,  besides  accommodation  for 
numerous  smaller  craft ;  and  there  is  an  area 
of  180  acres  of  water.     The  sheds  and  ware- 


houses cover  an  area  of  over  3,000,000  square 
feet ;  there  are  323  travelling  and  fixed 
cranes,  two  floating  cranes,  one  capable  of 
lifting  fifty  tons  and  the  other  thirty  tons, 
and  four  steam  tugs  fitted  with  steam  fire 
engines.  A  complete  .system  of  goods  lines 
communicate  with  the  general  railway  system 
of  the  country,  and  a  buffet  is  provided  near 
the  Central  Railway  Station  on  the  north 
side  of  the  dock  to  refresh  passengers,  visitors, 
labourers,  mechanics,  and  others.  The  Albert 
Dock  is  lighted  with  electric  light. 

The  principal  articles  dealt 
with  are  grain,  tobacco,  and 
frozen  meat,  which  are  ac- 
commodated at  the  Victoria 
Dock.  Albert  Dock  is  used 
only  for  the  loading  and 
discharging  of  ships.  The 
discharging  in  the  former 
dock  is  done  at  jetties  instead 
of  at  quays,  as  in  the  case 
of  all  the  other  docks  of  the 
company  ;  this  expedites  the 
delivery  of  goods  into  barges, 
and  saves  expense.  The 
tobacco  warehouses  have  ac- 
commodation for  20,000  tons 
of  tobacco  at  one  time,  the 
market  value  of  which  is 
j^9,000,000.  The  frozen  meat 
stores  will  accommodate 
350,000  sheep,  and  additional 
accommodation  is  being  pro- 
vided for  a  further  200,000 
sheep. 

On  the  south  side  of  the 
Albert  Dock  are  two  dry  docks,  500  and 
410  feet  in  length  respectivel}-.  Dry  docks,, 
as  is  generally  known,  are  for  the  accom- 
modation of  vessels  requiring  repairs.  The 
vessels  are  floated  in,  the  water  pumped  out, 
the  vessels  resting  on  groins  at  the  bottom. 
The  depth  of  water  is  maintained  in  this 
dock,  as  in  the  case  of  the  \\'est  India,  by 
pumping  ;  and  the  pumps  are  capable  of 
throwing  7,500,000  gallons  an  hour.  Stretch- 
ing down  the  Thames,  1,120  feet,  is  a  wharf, 
the  water  alongside  being  twent\--six  feet 
deep  at  low  water  ;  here  the  largest  vessels 
are  able  to  lie,  to  coal,  take  in  cargo,  or 
embark   passengers. 

The  Tilbur\-  Docks  have  a  main  dock  and 
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three  branch  docks  ;  they  are  connected  with 
a  tidal  basin  by  means  of  a  lock,  700  feet 
long  and  80  feet  wide,  in  which  arc  three 
pairs  of  gates.  The  main  dock  is  1,800  feet 
long  by  600  feet  wide  ;  each  branch  dock  is 
1,600  feet  long,  the  centre  one  being  300  feet 
wide,  and  each  of  the  others  250  feet  wide. 
The  total  water  area  of  the  docks  is  fifty-four 
acres,  and  of  the  basin  nineteen  acres  ;  the 
depth  of  water  in  the  main  dock  is  thirt}-- 
eight  feet,  and  in  the  basin  at  high  water, 
spring  tides,  forty-five  feet  ,  and  there  is  never 
less  than  twenty-si.x  feet  at  the  lowest  tides. 

Here  are  to  be  found  the  largest  dry  docks 
in  the  world,  being  850  feet  long;  they  are 
enclosed  and  dixided  by  six  caissons,  and 
can  be  emptied  in  one  hour  and  a  quarter 
by  pumping  out  12,000,000  gallons  of  water. 
There  are  twenty-four  siieds,  300  feet  by  120 
feet,  and  three  in  the  basin,  and  fifty-three 
h}-draulic  cranes,  with  a  lifting  power  of 
thirt)'  hundredw  eight  each,  capable  of  making 
a    complete    circuit    in    fort_\^    seconds      The 

I  engine-hou.se  for  the  hydraulic 

"Y  SN'stem  is  on  a  massive  con- 

'  Crete    foundation,  and    has  a 

chimney  shaft   1 20  feet  high. 


It  is  fitted  with  three  pairs  of  JKiri/nntal 
compound  hydraulic  engines,  each  pair  of 
175  horse-power.  The  h_\-draulic  pressure  is 
conve_\'ed  underground,  through  cast-iron 
pipes,  and  connects  with  travelling  cranes, 
lock-gates,  sluices,  railway  sidings,  capstans, 
etc.  The  premises  are  lighted  throughout 
by  electric  light ;  there  are  twenty-six  miles 
of  rails,  and  direct  communication  with  the 
railway  system  of  the  United  Kingdom. 

In  addition  to  the  docks,  this  company  also 
has  extensive  warehouses  at  Cutler  Street, 
Crutched  Friars,  Commercial  Road,  and 
West  Smithfield  for  the  reception  of  mer- 
chandise of  a  multifarious  character. 

The  .Surrey  Commercial  Docks  are  em- 
ployed principally  in  the  timber  and  grain 
industries.  They  are  situated  on  the  south 
side  of  the  Thames,  in  the  bend  of  the  ri\er 
which  divides  the  London  Docks  from  the 
West  India  Docks,  and  have  a  total  land  area 
of  217  acres,  and  a  total  water  area  of  166 
acres.  There  are  five  miles  of  qua)-s,  seven 
miles  of  roads,  and  sixteen  miles  of  alleys  in 
yards  and  sheds,  six  timber  ponds  for  floating 
timber,  and  221  sheds  for  the  storage  of  wood 
goods.  These  sheds  will  accommodate  61,500 
standards  —  a  standard 
being  equal  to  165  cubic 
feet.  There  are  nine  grain 
warehouses,  with  net  hold- 
ing   capacity     ot     271,000 


ll^llSiriillEJr.iilti'jr'^-' 


ST.    KATH.AKINK  S    llUCK. 


LONDON'S     DOCKS. 


191 


nOKV    STOKK    AT    THK    DOCKS. 


Photo :  CasseU  &•  Co.,  Lt  t. 


qliarters.  The  grain  is  taken  fmni  the  \cssel.s 
by  self-filhng  and  seH'-chschargini;"  buckets 
fitted  to  cranes  on  the  qua_\-s,  and  deh\ered 
into  hoppers,  it  being  estimated  that  uo  h'fts 
jier  hour  can  be  made  by  each  crane.  The 
hoppers  pass  along  on  rails  outside  the 
buildings,  and  deli\er  grain  into  weigliing 
machines,  which  are  capable  of  weighing 
two  tons  at  a  time.  From  the  weighing 
machines  the  grain  is  taken  ui-i  by  a  system 
of  band  maciiincry,  which  deiixers  it  on 
cHfferent  floors  of  the  granaries.  During  a 
recent  \'ear  1,46'j  ves.sels  of  \-arious  classes, 
carrying  wood,  grain,  coals,  and  sunch'_\- 
merchandise,  of  the  total  net  registered 
tonnage  of  1,076,518,  used  these  docks. 
Seventy-five  per  cent,  of  the  wood-laden 
vessels  entering  the  Port  of  London  come 
into  the  Surre>'  Commercial   Docks. 

The  Milhvall  Docks  are  situated  on  the 
Lsle  of  Dogs,  to  the  south  of  the  West  India 
Docks,  on  the  northern  side  of  the  'Liiames. 
They  consist  of  an  area  of  2},^})^•^  acres  of 
land  and  3S,V  acres  of  water  ;  the  entrance 
is  three  and  a  half  miles  below  London  Bridge, 
is  eighty  feet  \\-ide,  with  twent\--cight  feet 
of  water  over  the  sills  at  Trinit}'  high  water  ; 
the}'  ha\e  three  pairs  of  gates,  forming  a  lock 
450  feet  in  leiiglh,  which   can   be  divided  into 


two  locks  of  250  feet  and  200  feet  in  lengtll 
respectively.  The  principal  portion  of  tlie 
dock  is  350  feet  wide,  with  a  depth  of  water 
\-ar\nng  from  twenty-eight  feet  in  fairway  to 
twenty-four  feet  by  the  qua_\'  walls.  The 
total  length  of  the  quay  is  3,040  \-ards,  and 
near  the  south-east  corner  there  is  a  dry  dock 
450  feet  long  by  65  feet  wide,  with  twenty 
feet  of  water  o\cr  the  blocks  at  high  tide. 
This  is  emptied  partl_\-  by  discharging  the 
water  through  a  culvert  into  the  Thames,  the 
remainder  b\-  pumping.  II_\'draulic  power 
is  the  motive  force  used  almost  exclusively, 
and  at  the  entrance  lock  there  are  thirty 
machines  for  opening  and  closing  gates  and 
working  the  sluices  and  capstans.  The  latter 
have  a  haulage  power  varying  from  one  to 
fi\e  tons  each.  'Lhere  are  distributed  about 
the  docks  si.xty-five  cranes,  most  of  them 
of  thirt\--five  hundredweight  capacit)-,  and 
mo\ing  about  on  rails  of  a  seven  feet  si.x 
inch  gauge.  Some  of  these  are  on  masonry 
foundations,  others  on  timber  doljihins 
situated  about  forty  feet  from  the  qua_\-.  The 
dolphins  var>'  from  200  to  360  feet  in  length, 
aud  the  advantage  gained  b}'  their  use  is  that 
goods  can  be  lifted  .straight  from  a  ship  into  a 
barge  or  vice  versa.  The  princijjal  trade  of 
the  docks  is  grain,  of  which  about  3,000,000 
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quarters  are  recei\ed  and  distributed  per 
annum,  which  represents  about  one-third 
of  the  total  grain  imports  of  the  Port  of 
London. 

Reference  sliould  be  made  to  the  s_\-stem 
of  pneumatic  grain  elevators  employed  by 
this  compan\-.  They  float  on  barges,  and 
consist  of  a  vacuum  chamber,  from  which  the 
air  has  been  partial!)^  exhausted  by  means 
of  steam  engines  situated  beneath  the  deck 
of  the  barge.  Flexible  tubes  pass  from  the 
chamber  to  the  ship's  hold,  through  which  a 
strong  current  of  air  rushes  to  replace  that 
driven  from  the  vacLium  chamber,  and  carrying 
the  grain  with  it.  The  latter  thence  discharges 
into  a  garner,  and  feeds  a  number  of  weighing 
machines,  which  deliver  to  barges  in  sacks 
or  bulk. 

There  are  forty-eight  miles  of  rail\va_\'  lines, 
which  connect,  via  the  Millwall  Extension 
Railway,  with  the  entire  railway  system  of 
the  United  Kingdom.  The  company  possess 
1,500  railway  waggons  and  ten  locomotives, 
three  of  which    are  used  for  the  \\'orking  of 


their  passenger  traffic.  About  788,000 
passengers  are  carried  annually.  During  a 
recent  year  1,337  vessels  used  the  Millwall 
Docks,  of  a  gross  tonnage  of  1,457,375-  A 
vessel  is  charged  by  a  dock  company  according 
to  the  tonnage  of  its  cargo,  not  of  the  craft 
itself — that  is  to  say,  according  to  the  space 
occupied  by  the  cargo. 

Finally,  taking  the  docks  of  London 
collectively,  we  arrive  at  the  following  remark- 
able figures  :  There  are  223,42c  feet  of  quays, 
637I-2'  acres  of  water,  and  694  cranes,  der- 
ricks, electric  travellers,  etc.,  in  use. 

Some  idea  of  the  vastness  of  Great  Britain's 
business  with  the  world  may  be  gathered 
from  the  simple  statement  of  fact  that  during 
a  recent  year  \-essels  of  an  aggregate  tonnage 
of  15,400,000  entered  to  discharge  in  the 
Port  of  London.  The  nearest  to  this  was 
Liverpool,  with  9,500,000  tons  ;  the  third  on 
the  list  was  Hamburg,  with  7,766,000  tons. 
It  is  therefore  clear  that  Great  Britain  is  still 
an  easy  first  in  the  race  for  commercial 
supremac>'.  j^^  l.  Adam. 
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of  women 
with  energy  and 
capital  to  quit 
tlu'  fireside  and 
e Ullage  in  in- 
ilustry  or  trade 
is  in  significant 
contrast  to  the 
\'  earning  of 
man\-  women 
in  the  ]-51ack 
Countr}-  to  be 
relieved  from 
their  toil.  Life 
in  the  nail  and 
chain  forges  and 
in  the  brick- 
yards is  a  per- 
petual struggle 
for  existence.  The  conditions  of  work  are 
not  unhealth}-,  but  the  hours  are  so  long 
that  physical  endurance  is  taxed  to  the 
utmost,  and  pay  is  so  small  that  every 
member  of  nearly  every  famil)-,  capable 
of  work,  is  obliged  to  add  his  or  her  mite 
to  the  slender  income  of  the  household. 

The  portion  of  the  Black  Countr)-  in 
which  these  three  industries  have  become 
almost  historic  occupations  lies  within 
South  Staffordshire  and  Worcestershire, 
and  includes  Stourbridge,  Dudle}-, 
Cradley,  Lye,  Halesowen,  and  Hroms- 
grove.  Mechanical  contrivances  haxc 
been  introduced  in  our  great  cities  for 
the  manufacture  of  nails,  notably  at 
Leeds,  where  many  dexterous  machines 
are  used,  cutting,  heading,  and  pointing 
the  nails  at  one  stroke  ;  but  on  the 
hill  slopes  of  Belper,  in  Derbyshire,  and 
in  the  Black  Country  the  methods  are 
still  chiefly  manual. 

In  Bromsgrove — b_\'  no  means  a  grimy- 
looking  town,  for  it  is  rather  quaint  and 
clean  than  squalid  and  dirty— there  are 
25 


more  wonu.-n  nailmakers  than  men  workers. 
The)-  are  ])Ut  into  the  industry  because  there 
is  little  other  work  in  the  district  for  them 
to  do,  and  having  passed  their  probation  as 
beginners,  by  making  rough  nails  that  are 
scarcely  marketable  e.xcept  in  exchange  for 
the  cheapest  boots  and  shoes,  they  are 
permitted  to  work  on  nails  for  the  middleman 
or  "  fogger."  Formerly,  when  the  employer 
o]iened  his  wareh(ju,se,  he  gave  out  on  certain 
daj's  rods  to  be  worked  into  nail.s.  Now 
he  seldom  proffers  the  material.  The  nail- 
maker  must  buy  his  or  her  bundle  of  iron, 
\alued  at  three  or  four  shillings,  before  any 
work  can  be  done ;  and  inasmuch  as  there 
are  women  who  cannot  always  rai.se  such 
a  capital,  they  have  now  and  again  to  be  idle 
and  to  realise  the  meaning  of  "  clamming  " — 
an  expressive  local  term  for  starvation. 

The  men  and  women  sufficiently  well  off 
to  purchase  the  necessary  rods  work  in  the 
sheds  or  in  their  own  cottages,  and  toiling 
often  from  six  o'clock  in  the  morning  till 
nine  o'clock  at  night,  on  an  average  si.xty 
hours    per    week,    can    earn     from    eight    to 
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ten  or  twelve  .shillint^'s.  One  has  heard 
in  some  trades  of  the  peculiar  counting  that 
gives  thirteen  to  the  dozen,  but  this  is  a 
feeble  trick  in  mathematics  in  comparison 
to  the  "  fogger's "  arithmetic  in  the  Black 
Country,  his  notion  of  a  thousand  nails  being 
clevoi   hundred  and  fifty !      In    buying    he 


for,  and   though  an 
been    conceded    the 


sometimes  demands 
even  twelve  hundred 
for  the  price  of  a 
thousand ;  but  invari- 
abl}'  the  nailmaker 
has  to  turn  out  eleven 
hundred  and  fifty 
nails  for  every  thou- 
sand he  or  she  is  paid 
advance  of  wages  has 
workers  do  not  alwa_\-s  benefit  from  it.  The 
peculiarity  of  the  nail  trade,  as  followed  in 
the  Black  Country,  is  that  the  master  takes 
no  risk.  The  worker  has  to  find  both  the 
capital  and  the  labour  wherever  he  or  she 
can,  is  obliged  to  submit  to  the  loss  con- 
sequent on  the  purchase  of  unsuitable 
material,  and  pays  all  sorts  of  charges  to 
make  industry  possible. 

The    nailer's    cottage    is    both    home    and 
workshop.     Generally,  at  any  rate,  the  work 


shed  is  attached  to  the  habitation  and 
included  in  the  rent.  The  shed  is  fitted  with 
forge  and  bellows  ;  but  the  nailer,  usually  the 
head  of  the  family,  has  to  procure  his  own 
bench  and  set  of  tools.  On  the  bench  is  fixed 
an  anvil,  and  a  chisel,  for  pointing,  bending, 
and  partially  cutting  the  heated  iron,  and  a 
bore  in  which  the  severed  length  of  rod  is 
inserted.  The  "  oliver,"  the  heavy  hammer, 
worked  by  a  treadle,  is  close  by,  and  fashions 
the  head  of  the  nail.  The  nailer  does  what 
he  can  to  reduce  the  expense  of  production. 
He  lets  the  bench  room  in  his  shed  to  other 
workers — or  ''  stallers,"  as  they  are  called — 
and  these  men  or  women  pay  sixpence  per 
week  towards  the  rent,  and  another  ninepence 
towards  the  cost  of  the  "  breeze,"  or  firing ;  so 
that  a  "  staller "  making  twenty  thousand 
Flemish  tacks — really  twenty-four  thousand 
— a  laborious  week's  work,  would  earn,  paid  at 
the  rate  of  sixpence-halfpenny  per  "  fogger's  " 
thousand,  ten  shillings  and  tenpence :  nine 
shillings  and  sevenpence,  with  his  working 
e.xpenses  deducted.  There  are  different  prices 
for  the  making  of  hob, 
'orush,  clout,  and  many 
other  sorts  of  nails ;  but 
the  wage  result  differs  little. 
The  workers  are  poorly 
nourished  because  they 
cannot  afford  sufficient 
food,  and  the}'  are  ill  clad 
because  they  have  not  the 
wherewithal  to  bu}'  raiment. 
The  world  to  them  is  a 
slavish  den. 

Bromsgro\"e  appears  to 
be  inseparable  from  po\-ert}', 
\'et  it  is  more  comely  than 
Cradle}'  Heath.  The  centre 
of  the  chainmaking  industry  by  night  is 
bright  with  the  glare  of  furnace  ;  by  day  it 
is  shrouded  with  smoke  and  gloom  ■  and 
flecked  with  mud.  Here  and  there  men 
or  women  are  chainmaking  in  their  own 
particular  sheds,  in  comparati\'e  solitude;  but 
most  of  the  work  is  done  in  factories,  and  in 
some  of  these  workshops  there  are  five  or 
six  women  at  the  anxils.  Their  tongues  go 
in  rough  rhythm  to  the  beat  of  the  hammers 
and  the  clink  of  the  chains  they  are  forging  ; 
but  there  is  no  genuine  mirth  in  their  din. 
However    \\omanl\'    the\-    maA-    be    at    heart, 
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appearances  are  atjainst  them.  In  rasijged  or 
makeshift  apparel,  toil-stained,  ill-fed,  and 
haggard,  the_\'  are  the  antithesis  of  the  society 
beauties  who  ride  in  Hyde  Park,  or  grace 
reception  or  ball  at  West-End  mansion.  The 
female  chainmaker  of  the  Black  Country 
stands  long  at  the  forge.  She  has  to  work 
now  and  again  with  her  child  at  her  breast,  or 
\\'ith  a  sharp  e_\'e  upon  the  little  one  as  it  crawls 
about  the  spark  -  sprinkled  floor.  Whether 
her  hands  are  blistered,  or  her  body  scorched 
with  flying  iron,  she  toils  on,  and,  working 
twelve  hours  a  da\',  earns  from  fi\e  to  eight 
shillings  per  week  I  She  needs  no  larder,  for 
she  lives  from  hand  to  mouth,  and  if  her 
children  can  sit  tcj  a  feast  of  bread,  .soaked 
in  hot  water  and  flavoured  with  weak  tea, 
they  become  quite  e])icurean.  The  bellows 
blowers,  botii  children  and  old  men  and 
women,  are  worse  paid  than  the  female 
chainmakers.  They  turn  the  wheels  or  pull 
the  bellows  beams  at  the  rough  rate  of 
threepence  per  day,  making,  nevertheless,  a 
substantial  profit  for  the  forge  owner.s,  who 
do  not  scruple  to  charge  hea\ily  for  the 
"breeze"  or  fuel  indispensable  to  the  chain- 
makers. 

Industry  at  Cradley  and  at  Dudley  is  a 
Juggernaut.  The  woman  has  to  toil  till  the 
birth  of  her  babe  sharply  reminds  her  of  the 
imperative  claims  of  motherhood  ;  the  man 
has  to  labour  under  conditions  that  sap  his 


strength,  that  utterly  exhaust 
nature.  In  the  Cradley  district 
one  thousand  tons  of  chains  is 
the  a\-erage  weekly  output,  and 
it  includes  nearly  e\er_\-  variety 
of  cliains,  from  the  heaviest 
cables  to  pit  hauling  gear,  and 
to  the  familiar  dog  cliains, 
swivels,  and  rings,  for  which  the 
girl  maker  receives  three-farthings 
or  at  the  outside  one  penny 
each,  and  for  which  the  dog 
fancier  willingly  pays  eighteen- 
pence.  The  woman,  as  a  rule, 
forges  the  smaller 
and  lighter  chains, 
inasmuch  as  for  this 
work  less  f  u  r  n  a  c  e 
heat  is  necessary. 
She  heats  the  thin 
iron  rod,  bends  the 
red-hot  piece,  cuts  it  on  the  chisel,  twists 
the  link,  inserts  it  into  the  previous  link,  and 
welds  it  with  the  hand  hammer  or  the 
"  oli\-er,"  or  both.  The  male  chainmaker  is 
engaged  in  the  production  of  heavy  cables, 
and  is  well  paid  for  his  work  while  he  is  at 
it,  getting  from  se\-en  shillings  to  ten  shillings 
per  da_\'  ;  yet  he  is  so  handicaijped  that  his 
earnings  have  a  better  look  in  print  than  feel 
in  his  hand.  He  has  to  work  in  such  intense 
heat  that  a  portion  of  his  wages  is  sweated 
out  of  him.  He  has  the  thirst  of  Tantalus, 
and  assuages  it  with  huge  draughts  of  beer, 
the  cost  of  which,  however  poor  thequalit_\-  of 
the  beverage,  ruthlessl_\-  diminishes  the  weekly 
sum  available  for  household  and  other  uses. 
The  heat  of  the  furnace  saps  the  man's 
vitalit}-,  and  two  da}-s'  full  work  per  week 
is  as  much  as  nature  can  withstand,  especially 
as  his  constitution  is  soon  unrlermined  b_\'  the 
fierce  alternations  of  heat  and  cold.  Granted 
that  he  actuall)-  receives  one  pound  per  week 
for  his  toil,  from  this  sum  must  be  deducted 
the  inevitable  beer  mone}',  and  two  or  three 
shillings  for  blast,  the  latter  sum  going  to 
the  emplo\-er  as  his  share  of  the  cost  of 
fuel  and  blow — practically  for  the  use  of  the 
furnace,  worked  by  either  steam  or  me- 
chanical  power. 

Bricks  are  made  in  nearly  every  county 
in  England,  but  it  is  in  Staffordshire  and 
Worcestershire  that  the  works  are  the  most 
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numerous  and  the  ()ut[)ut  the  greatest. 
Twenty  years  ago  the  lot  of  the  brickmaker 
was  even  worse  than  it  is  to-da\'.  Around 
the  huts  in  the  brickfield  "  sunburnt  men, 
whose  scanty  clothes  were  of  much  the  same 
colour  as  their  skins,  desperately  ran  their 
top-heavy  barrow-loads  hour  after  hour,  under 
a  perhaps  almost  tropical  sun  ;  there  the 
barrow-loader  ceaselessly  swung  himself  from 
leg  to  leg  as  he  lifted  his  tale  of  bricks  on  the 
barrow ;  while  that  other  worker,  who  by  her 
length  of  draggled  skirt  should  be  a  woman, 
claimed  no  exception  on  account  of  her  sex, 
but  rough-shaped  the  rough  clay  and  supplied 
the  moulder  next  to  her  as  if  he  were  an 
insatiable  machine  and  not  a  creature  of  flesh 
and  blood."  The  wealthy  son  is  said  to  be 
"  born  with  a  silver  spoon  in  his  mouth." 
There  is  a  clums}-  variant  of  the  saying,  the 
clay  worker  ruefully  confessing  that  his  boy 
is  "  born  with  a  brick  in  his  mouth."  Any- 
how, his  offspring,  boys  or  girls,  are  impelled 
or  drift  into  his  occupation.  In  many  of  the 
large  brickfields  machinery  has  ousted  child 
labour,  but  brickmaking  in  the  Black  Country- 
is  still  carried  on  to  a  great  extent  by  hand — 
and  feet.  The  moulder  is  paid  by  the 
thousand  bricks.  To  see  him  handling  the 
clay  one  might  imagine  that  he  was  away  in 
Egypt,  hurr}'ing  at  the  command  of  Pharaoh's 
taskmaster.  He  is  not  only  a  worker  but 
a  taskmaster  himself,  inasmuch  as  he  has  to 
engineer  his  gang,  usually  members  of  his 
own  famil)',  to  a  profit.  The  clay  is  wheeled 
to  the  "  pug  mill,"  which,  worked  by  steam  or 
horse  power,  is  self-deli\ering,  and,  if  built 
to  economise  time,  is  within  reach  of  the 
moulder  ;  but  if  at  a  distance  from  his 
working  place,  the  cla)-,  cut  in  lumps  to 
make  three  or  four  bricks,  is  passed  on  by 
the  flat-walker  to  the  moulder.  He  flings 
it  into  the  mould,  empties  it,  shaped,  on  the 
pallet  board,  and  from  thence  it  is  carried 
away  singly,  or  placed  on  the  barrow-loader 
for  transit  to  the  hack  to  dry  and  to  the 
kiln  for  burning.  The  introduction  of  brick- 
making  machiner}'  has  dispensed  in  some 
fields  with  both  the  flat -walker  and  the 
pug  bo\- ;  but  in  the  Black  Country  many 
women  are  still  emplo}-ed  in  the  brickfields, 
not  only  in  the  manipulation  of  bricks,  but  in 
brick  burning,  dressing,  and  loading.  The 
Legislature  has  restricted  female  employment 


to  some  extent,  but  the  "  clay  dabber  chicks" 
— the  women  workers  in  clay — ha\e  been 
allowed,  like  the  pit-brow  lassies  at  the 
Wigan  collieries,  to  continue  their  toil.  They 
are  not  so  bedraggled  as  formerh'.  They 
work  with  naked  feet,  but  their  gowns  are 
tucked  up  more  or  less  neatl}-,  and  they  wear 
a  handkerchief  head-co\-ering,  less  glaring  in 
tint,  but  tied  something  after  the  picturesque 
st\-le  of  the  girls  who  grind  out  barrel-organ 
tunes  in  city  street.  The  men  brick  moulders 
make  good  wages,  if  they  are  persistent  and 
temperate.  The  women  are  sooner  fatigued, 
clay  being  a  heavy  and  very  unyielding 
material  to  handle  ;  but,  according  to 
ph)-sique  and  conditions  of  employment,  they 
earn  from  si.x  shillings  to  twenty  shillings 
per  week,  the  latter  sum,  however,  being 
considered  quite  a  lucky  wage,  for  though  the 
female  moulder,  like  the  knight  in  the  age 
of  chivalr}',  is  attended  b}'  a  "  page,"  who 
systematical!)'  carries  awa\'  the  product  of 
her  toil,  she  works  in  such  intense  heat  and 
under  such  other  disabilities  that  she  seldom 
moulds  more  than  eight  hundred  or  one 
thousand  bricks  daily. 

The  report  of  the  Select  Committee  of  the 
House  of  Lords  on  the  sweating  system, 
commenting  on  the  industrial  condition  of 
the  nailmakers  and  the  chainmakers  of  the 
Black  Country,  admitted  that  a  hard  week's 
work  of  twelve  hours  a  day  provided  no  more 
than  a  bare  subsistence  for  the  men  and 
women  engaged  in  the  work,  and  particu- 
larh'  deprecated  the  treadling  by  women  of 
the  "  Oliver,"  the  heavy  sledge-hammer,  as 
altogether  too  great  a  strain  on  the  female 
organism.  Wages  are,  perhaps,  a  trifle  higher 
than  when  the  report  was  issued,  and  there 
has  been  some  little  improvement  in  the 
industrial  conditions  of  women's  work  in  the 
Black  Country  :  in  fact,  there  is  a  more  evident 
disposition  to  reduce,  and  even  to  abolish, 
female  work  in  the  brick)-ards.  But  the  pre- 
vailing servitude  is  painfully  reflected  in  the 
social  life  of  the  people.  They  are  spoken  of 
scoffingl}-  as  "  peaky  blinders,"  and  are  no  freer 
than  an\-  other  labouring  section  of  the  com- 
munity from  the  rougher  element  ;  but  in  the 
main  the}'  are  a  hard-working,  patient,  endur- 
ing folk,  especially  when  it  is  remembered 
that  in  their  dail}'  struggling  the  scriptural 
doctrine  that  riches  are  the  root  of  all  evil 


I9S 


BRITAIN    AT    WORK. 


is  reversed.  To  them  the  desperate  need  of 
mone}'  is  the  ront  of  all  e\il,  and  in  many 
homes  Professor  Hu.\le)-'s  saying  sharply 
applies,  for  the  parents,  ho\ve\-er  thrifty  and 
careful  they  try  to  be,  are  "  bound  b\'  the 
fetters  of  want,  and  scourged  by  the  whip  of 
misery."  The  men,  influenced  by  association, 
look  upon  the  women,  in  numerous  instances, 
merely  as  wage-earning  partners.  They 
prefer  as  sweethearts  girls  hand)'  with  the 
hammer    in   the   for^e   or  with   the  mould  in 


the  brickfield.  .And  the_\-  consider  it  as  an  in- 
evitable condition  of  wedded  life  that  women 
should  continue  to  bring  pecuniary  grist  to 
the  mill.  Youthful  marriages  are  common, 
and  the  inexorable  fiat  of  life  in  the  Black 
Country  seems  to  be  that  the  poorest  couples 
should  have  the  most  children.  At  her  wits' 
end,  with  many  mouths  to  feed,  the  anxious 
mother  does  not  always  grieve  at  her  baby's 
death.  .She  has  been  heard  to  e.xclaim, 
''  Thank  God,  it  has  gone  back  again  ! " 

John  Pendleton. 
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ir'holo:  C.  G.  Mason,  Stanrl'rU^c. 
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BEE    FARMING. 

AN     INTERESTING    COTTAGE    INDUSTRY. 

OF  all  Britons  at  work-  there  are  few  whose  as  a  subsidiary  business  at  once  interesting 
occupations  are  more  interesting  than  and  profitable.  In  this  fickle  and  uncertain 
that  of  a  devoted  and  competent  bee-  climate  of  ours  bee-keeping  can  hardl_\-  be- 
keeper.  Perhaps  it  would  be  better  to  call  it 
a  hobb)'  rather  than  an  occupation,  though 
there  are  many  who  manage  to  make  it  not 
onl)'  a  matter  of  amusement  and  interest,  but 
of  profit  too.  It  is,  however,  hardl_\-  an 
occupation  in  the  sense  of  being  a  business 
to  which  a  person  may  devote  his  whole 
time  and  attention  with  a  view  to  making 
a  full  income.  There  are  in  this  king- 
dom no  such  "  bee-farms "  as  there  are  in 
America.  The  vast  expanses  of  flowering 
crops  and  the  more  equable  climate  of  some 
regions  of  the  Western  world  are  more 
favourable  to  bee  culture  than  the  conditions 
prevailing  in  this  country.  There  are  Ameri- 
can apiaries  with  their  thousand,  fifteen  hun- 
dred, and  two  thousand  hives,  and  honey 
producing  is  a  considerable  and  \cry  profit- 
able business. 

With  us  it  is  more  of  a  cottage  industr_\-, 
carried  on  b}'  those  who  have  other  occupa- 
tions to  rel_\'  upon,  and   who  keep  bees  onlj-  ihi'I'I-ng  i;o.\i;ii>  ixi.j  .Moiiiix  wax. 
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recommended  as  a  thing  to  rely  upon,  but 
any  person  favourably  situated  and  well  quali- 
fied to  enter  into  it  with  intelligence  and 
thoroughness  may  easily  make  a  small  bee- 
farm  a  source  of  income.  There  are  thousands 
of  cottagers  who  are  able  to  pay  their  rent  out 
of  their  beehives,  and  there  are  not  a  few 
who  do  a  great  deal  more  than  that  ;  but 
then  they  are  people  who  not  only  are 
specially  well  situated  as  regards  their  rural 
surroundings,  but  they  have  exceptional 
qualifications  for  the  work. 

It  is  of  no  use  for  any  person  to 
attempt  bee-culture  who  will  not  make 
it  a  subject  of  intelligent  study  and  will 
not  go  to  the  trouble  of  thoroughh' 
understanding  bee-life  in  all  its  curious 
and  interesting  phases.  Bee-keeping  as 
our  rural  grandfathers  understood  it  is 
all  out  of  date ;  all  the  appliances  of 
the  business  have  been  modernised  out 
of  recognition,  as  will  readily  be  agreed 
by  anyone  visiting  such  an  establishment 
as  that  of  Messrs.  Abbott  Brothers, 
whose  place  at  Southall  we  were  recently 
permitted  to  inspect  for  the  purpose  of 
this  article.  Old-fashioned  methods  of 
honey  production  are  now  quite  aban- 
doned by  intelligent  apiarists.  The  old 
straw  "  skeps "  of  the  pictorial  cottage 
garden  are,  it  is  true,  still  adhered  to 
by  some  ;   but  even  they  have  changed 


their  form,  and  the  bee-keeper  who  should 
now  stifle  the  population  of  his  hives  with 
sulphur  fumes  in  order  to  appropriate  their 
honey  would  be  accounted  a  mere  barbarian 
at  the  work. 

Of  course,  it  ma}'  be  well  worth  while  to 
keep  bees,  quite  apart  from  any  question  of 
direct  profit  from  them.  Not  only  are  the 
little  creatures  an  extremely  interesting  study, 
but  it  is  now  well  understood  that  they  play  a 
very  important  part  in  the  fertilisation  of  fruit 
trees,  and  a  hive  of  bees  near  a  garden  will 
often  enormously  increase  the  crop  of  fruit. 
If,  however,  it  is  intended  to  set  up  a  bee 
farm  as  a  paying  hobb\'  or  a  serious  business, 
the  first  thing  it  is  necessary  to  consider  is 
whether  the  locality  is  likely  to  afford  them 
an  abundant  suppl}-  of  that  nectar  from  which 
honey  is  elaborated  in  the  body  of  the  bee. 
It  is  not  merely  a  patch  of  flowers  here  and 
there  that  will  keep  a  well-stocked  apiarj' 
thriving.  Bees  will  travel  from  their  hives 
about  two  miles  in  any  direction,  and  if  they 
find  anywhere  within  that  radius  large  ex- 
panses of  bloom  in  continuous  succession  all 
through  the  spring  and  summer,  they  will 
store  enough  not  only  for  their  own  winter 
food,  but  if  properly  managed  a  large  surplus 
for  their  keeper's  profit.  But  in  situations 
where  there  is  no  great  amount  of  bloom 
within  a  mile  or  two  it  is  of  no  use  to  start 
bee-keeping  with  any  idea  of  making  it  pay. 
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Beginners  are  very  apt  to  assume  that  bees  of  bees  is  tlie  fact  that  the  swarming  thousands 

are  l^ees,  and  that  one  hive  of  tliem  is  just  of  them  filHng  a  hive  to  overflowing — twenty 

the   same  as    another.      That,  however,  is    a  thirtv',  forty,  and  even  fiftj-  thousand  of  them 

mistake.     There  are  races  of  bees  almost  as  — are  all  the  offspring  of  one  mother  bee,  the 

distinguishable    to    experts    as    the    different  "  queen  "  of  the  hive,  who  in  the  prime  of  her 

races  of  men— different  in  appearance,  in  size,  life  will   begin  laying  eggs  early  in  the  year, 

in  working  characteristics,  in  productiveness,  and    will    go    on    depositing    two    and    three 

in    tempers    and    dispositions.       Our    native  thousand   eggs  a  day   for  weeks.     That  fact 
English   black  bee 


IS  m  many  wa_\-s 
distinct  from  others 
that  ha\e  been 
imported  f  r  o  m 
different  parts  of 
the  world.  In 
1859  a  d  i  s  t  i  n- 
guished  apiarist 
introduced  from 
Liguria,  a  com- 
partment of  Ital)-, 
a  bee  in  size  and 
form  not  unlike 
our  own,  but 
marked  with 
yellow  rings,  and 
believed  to  possess 
man\'  valuable 
characteristics.  It 
has  been  found  .1 
better  worker — 
getting  to  business 
earlier  in  the 
morning  and  stick- 
ing to  it  later  in 
the  evening,  more 
enterprising  in 
searching     flowers 

that  our  bees  neglect,  more  prolific,  and, 
above  all,  more  amiable  in  disposition,  not 
so  ready  to  sting,  and  therefore  more  con- 
veniently and  easily  managed.  In  the  same 
way  we  have  had  importations  from  C)'prus, 
from  Palestine  and  other  parts  of  Syria,  and 
from  some  parts  of  Austria,  each  importation 
being  supposed  to  have  its  special  merits. 
With  all   of  these   there   has,  of  course,  been 
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will,  of  course, 
suggest  the  im- 
])ortance  of  know- 
ing a  little  about 
the  queen  from 
whom  the  entire 
colon)'  will  dcri\e 
some  of  their 
characteristics.  A 
queen  bee  will  live 
for  four  or  five 
\ears,  and  everj* 
year,  if  properly 
fed,  will  be  more 
or  less  prolific, 
though  she  is  most 
fecund  when  in 
her  second  _\-ear, 
and  this  is  the  age 
at  which  a  com- 
mencing bee- 
farmer  should  start 
with  her.  The 
working  bees,  in 
the  height  of  their 
labours  at  hone_\- 
making,  are  worn 
out  in  about  fi\e 
or  si.x;  weeks,  and 
they  die  ;  so  that  unless  the  queen  keeps  up 
her  egg-laying  the  hi\c  will  soon  become 
depopulated.  That,  indeed,  is  her  only 
business  in  life,  and  as  .soon  as  she  begins 
to  fail  in  that  the  workers  get  rid  of  her 
and  set  up  another  in  her  place. 

One  queen  and  her  progeny  will  be  quite 
enough  for  a  novice  to  start  with.  A  bee- 
farm    such    as    is    shown    in    our    illustration 


crossbreedtng,and  practical  a[Marists  find  great      should  not  be  attempted  by  a  beginner.     It 


differences  in  different  stocks.  This  should 
be  borne  in  mind  in  purchasing  bees,  and 
carefid  inquiry  should  be  made  into  the 
lineage  and  character  of  their  "  (jueen."  One 
of  the  first  things  that  will  excite  the  interest 
and  astonishment  of  any  beginner  in  the  stud_\- 
26 


should  be  worked  up  to  b\-  degrees,  and  it 
is  one  of  the  peculiar  advantages  of  this 
business  that  all  the  es.sentials  of  it  ma\' 
be  learned  just  as  well  with  a  ver\'  small 
outlay  and  with  onl_\'  a  single  hive  as  by 
launching  out  on  a  big  scale — better  indeed. 
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To  concentrate  attention  on  a  sins^le  stock  is 
the  best  way  to  give  practical  value  to  the 
theoretical  knowledge  which,  of  course,  the 
generality  of  beginners  will  have  to  gain  in 
the  first  place  from  the  careful  study  of  some 
good  treatise  on  the  subject.  When  the 
aspiring  bee-keeper  has  gained  confidence 
in  his  handling  of  one  hive,  and  has  learned 
to  understand  the  meaning  of  all  that  goes 
on  in  it,  it  will  be  quite  time  to  add  one  or 
two  more  by  swarming  or  by  purchase. 

Before    getting    any  bees    at  all,  however, 
it  will  be  necessary  to 
select  a  hi\e    for    their 
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reception.  The  developments  of  the  past 
few  3-ears  in  these  appliances  are  very  in- 
teresting. Neither  inside  nor  out  are  beehives 
at  all  what  they  used  to  be,  and  the  depositing 
of  honey  has  been  manipulated  and  regulated 
until  it  has  become  quite  a  highly  organised 
manufacture.  The  busy  little  dupes  within 
the  hive  who,  no  doubt,  still  work  under  the 
delusion  that  they  are  prudently  laying  up 
store  for  the  winter,  are  in  fact  all  the  time 
being  inveigled  into  the  filling  of  "  frames  " 
and  little  wooden  "  sections  "  holding  just  a 
pound  of  honey,  all  ready  for  handing  across 
the  counter. 

And  this  is  not  the  only  wa\'  in  \A-hich  the 
indefatigable  little  workers  are  befooled  in 
the  hives  of  the  modern  bee-farm.  The  old 
.system  was  to  set  up  a  straw  "  skep,"  and  just 
let  them  creep  in  and  go  to  work  their  own 
wa}',  plastering  wax  over  the  straw  walls,  and 
building  honeycomb  all  round  the  inside  of 
their  circular  home.  This  laborious  bedaub- 
ing of  the  rough  interior  and  the  building  up 


of  cells,  of  course,  took  a  good  deal  of  time, 
and  in  the  bee  world  time  is  honey.  More- 
over, when  the  comb  was  built  and  filled  it 
was  difficult  to  get  it  out  in  an)-  satisfactory 
form.  But,  besides  all  this,  thoughtful  ob- 
servers soon  saw  that  it  was  a  very  wasteful 
system  from  the  bee-keeper's  point  of  view. 
The  wax  for  comb  building  is  not  gathered, 
like  honey,  from  flowers,  but  is  produced  in 
the  body  of  the  bee  and  is  e.xuded  through 
tiie  scales  of  the  abdomen.  It  was  computed 
that  to  produce  a  single  pound  of  wax  the 
little  artisan  consumes  from  ten  to  twenty 
pounds  of  honey.  It  was  evident  that  if  the 
wa.x-building  department  of  the  ancient 
business  could  be  reduced  it  would 
mean  a  corresponding  addition  to  the 
other  department,  the  storage  of  honey, 
and  ingenuity  was  directed  to  effect 
this. 

The  practical  outcome  of  successive 
inventions  has  been  to  do  away  with 
the  straw  "skep,"  and  to  substitute  a 
convenient  wooden  hive,  and  the  earlier 
stages  of  the  wax  cell  building  are 
done  by  a  machine  shown  in  one  of 
our  illustrations.  Thin  sheets  of  wax 
are  produced  by  dipping  a  board  into 
the  material  in  a  molten  condition  and 
stripping  the  wa.x  off  when  it  is  cold 
and  hard.  The  sheets  are  then  passed  be- 
tween rollers,  which  indent  them  on  both  sides 
with  little  hexagonal  hollows  just  the  size  and 
shape  of  the  cell  foundations.  These  honey- 
combed sheets  are  fixed  in  frames  and  sus- 
pended side  by  side  across  the  interior  of  the 
.square  wooden  hive,  filling  the  whole  space, 
except  that  passages  are  left  between  the 
sheets  just  sufficient  to  permit  of  the  bees 
crawling  up  over  them.  The  industrious 
little  simpletons  creep  into  the  hive  and  up 
among  the  suspended  sheets,  and,  finding 
thousands  upon  thousands  of  cells  apparently 
already  commenced,  set  to  work  to  finish 
them  in  the  ordinary  way.  They  are  thus 
saved  the  trouble  of  producing  a  great  amount 
of  wax,  and  are  able  to  get  through  the  work 
of  cell  building  and  to  begin  depositing  honey 
in  onl)'  a  small  part  of  the  time  they  would 
have  taken  over  the  business  in  the  old  skep. 
When  the  frames  are  filled,  there  is  nothing 
to  do  but  to  unco\'er  the  top  and  just  lift  them 
out  if  they  are  required,  or  a  supplementary 
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lii\'e — a  "  super  " — ma}'  be  placed  on  tlie  top, 
with  crevices  for  tiic  working  bees  to  get 
tliroiigli  and  continue  their  labours  for  the 
shopkeeper  and  the  honey-lo\-ing  l-iritish 
public. 

The  modern  hi\-e  takes  many  forms  that  it 
would  be  im]iossible  to  describe  here  in  detail, 
but  we  show  some  of  them  in  our  illustra- 
tions, and  the  principle  on  which  the}'  are  all 
worked  may  be  gathered  from  what  has  been 
said.  The  whole  advance  of  the  most  efficient 
bee-keeping  has  been  achie\ed  by  closel\- 
obser\-ing  the  inhabitants  of  the  hive,  setting 
u[)  new  houses  "  fitted  w  ilh  every  modern 
coiiN'enience,"  and  affi.irding  e\'ery  possible 
assistance  in  their  work. 

One  extremel}'  useful  idea  has  been  hit 
upon  for  facilitating  the  handling  and  general 
management  of  the  little  creatures.  It  was 
noticed  that,  however  viciously  dispi.ised  at 
other  times,  bees  \'er\'  rarel\-  stung  when  thev 
were  in  a  condition  for  swarming,  and  it  was 
believed  to  be  due  to  the  fact  that  at  such 
times  the}'  were  replete  with  food  as  if  in 
preparation  for  their  change  of  home.  It  was 
also  ob.ser\ed  that  the}-  w(_)uld  similarl}-  gorge 
themselves  whenever  they  were  frightened, 
and  that  a  very  simple  wa}'  of  startling  them 
was  to  puff  a  little  smoke  upon  them.  A 
small  apparatus,  which  we  depict,  was  de- 
vised   by    means    of    which    the    smoke    of 


smouldering  brown  [japer  or  an\-thing  of  the 
kind  may  be  blown  into  the  hive.  The  bees 
in  their  alarm  rush  to  their  honey,  take  their 
fill,  and  ma}'  then  be  e.xamined  or  even  freely 
handled  with  ver}-  little  risk  of  their  sting- 
ing. There  are  scneral  forms  of  the  "  smoker," 
but  the\-  are  all  prctt}-  much  alike  in  prin- 
ciple. The  same  thing  may  be  effected  in 
otiier  wa}-s — b}'  means  of  a  fine  spray  of 
diluted   carbolic  acid,  for  instance. 

The  "  lioiie}-  extractor"  shown  in  oiu'  illus- 
tration on  this  page  is  one  of  the  latest  of  the 
inventicjns  bv  which  the  work  of  the  bee-Hu-m 
has  been  so  greatl}-  facilitatcfl.  It  is  an  adap- 
tation of  the  principle  embodied  in  the  patent 
"wringing  machine"  familiar  to  anyone  who 
has  ever  inspected  a  well-ap]iointed  modern 
laundry,  where,  instead  of  wringing  the 
clothes  in  order  to  get  out  the  water  from 
them  after  wa.shing,  they  are  ]iut  into  a  wire 
cage  and  swiftl}-  revolved.  71ie  hone}-  ex- 
tractor works  in  the  .same  wa}-.  In.stead  of 
crushing  the  comb  to  squeeze  the  honey  out, 
it  is  iilaced  in  a  wire  receptacle  and  made 
rai)idl\-  to  revolve,  the  hone}'  being  whirled 
out  b}'  centrifugal  force,  and  ma}'  be  drawn  off 
clear  and  bright  and  perfectl}-  free  from  wax. 
The  extractor  is  not  absolutel}-  es.sential 
on  the  bee-farm,  but  it  is  a  \-er}'  great  con- 
venience, and  in  .some  of  its  simpler  forms  it 

is  quite  cheap.  ^    t-    ^r 

^  ^  G.  F.  MiLLlx. 
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THE    PRODUCTION    OF    A    NEWSPAPER. 


THE  morning  newspaper  as  it  comes  to 
the  breakfast  table  still  damp  from  the 
press  represents  less  an  industry  than 
a  triumph  of  industrial  organisation.  In  its 
production  the  telegraphist,  the  postman,  the 
writer,  the  compositor,  and  the  printer  have 
all  pla_\-ed  their  part,  but  behind  these  stands 
a  great  army  of  men  whose  skill  and  inven- 
tiveness have  made  it  possible  to  utilise  the 
work  of  the  others.  In  no  direction  has 
engineering  made  greater  advances,  and  in 
none  have  the  results  come  so  near  perfec- 
tion as  in  the  building  of  the  modern  print- 
ing press.  The  paper  maker  achieves  some 
of  his  greatest  triumphs  in  the  almost  endless 
rolls  from  which  a  newspaper  is  printed.  A 
modern  newspaper  office  has  become,  at  the 
behest  of  the  engineer  and  the  machinist, 
not  so  much  a  literary  workshop  as  a  great 
factory  throbbing  with  intricate  engines. 

In  1846  fourteen  daily  newspapers  were 
published  in  this  country,  and  few  had  a 
circulation  of  more  than  hundreds  dail\\ 
Now  250  papers  are  issued  e\'er\'  day, 
and  in  the  whole  country  there  are  2,500 
newspapers.     Even  with  such  vast  expansion 


the  production  of  a  newspaper  cannot  rank 
with  the  greater  industries.  Probably  60,000 
persons  are  directh-  engaged  in  newspaper 
offices,  of  whom  10,000  are  writers.  They 
are  responsible  for  every  kind  of  sheet,  from 
the  obscure  weekl}-  with  its  staff  of  two,  who 
are  at  various  times  compositor,  reporter,  and 
editor,  to  the  great  London  or  provincial 
daily,  in  the  preparation  of  which  hundreds 
of  men  find  emplo_\-ment. 

Indirectly,  newspapers  probably  enable  as 
many  more  persons  to  earn  a  livelihood. 
The  vast  army  of  news-boys,  of  news-agents, 
and  of  bookstall-keepers  has  grown  up  as 
journalism  has  developed.  The  manufac- 
ture of  printing  machinery,  of  type,  of  t}-pe- 
setting  machines,  and  of  paper  engage  many 
thousands  of  persons.  But  to  trace  the  in- 
dustry through  all  these  ramification;;  would 
be  merely  to  illustrate  the  infinite  complexity 
of  modern  conditions. 

The  office  of  a  modern  daily  newspaper 
is  divided  into  many  separate  departments, 
each  complete  in  itself,  and  yet  each  in  close 
touch  with  and  dependent  upon  the  others. 
Editors,  sub-editors,  reporters,  and  the  army 
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of  expert  writers  of  all  kinds  are  resiionsiblc 
for  the  "matter"  which  tiic  paper  contains, 
but  after  the  written  sheet  leaves  their  hands 
it  must  be  set  in  t_\-pe  in  the  composing  room, 
must  be  made  up  into  pages,  these  must  be 
cast  into  plates  in  the  stereot\'ping  dei^art- 
ment,  and  finally  the  printing  must  lie  done 
in  the  machine  room,  in  the  half-dark- 
ness of  which  are  huge  macliiin:s  each 
bearing   its   great   rolls   oi    i^apcr,    and   fitted 


and  column  printing  telegraphs  are  installed 
in  the  principal  offices.  A  whole  room  will 
be  devoted  to  these,  and  all  day  long  they 
continue  ticking  out  information  gathered 
from  every  part  of  the  world  by  the  various 
news  agencies.  I'or  the  sporting  services, 
wires  are  laid  from  the  racecourses  to  the 
General  Post  Office,  and  from  there  to  the 
newspaper  offices,  so  that  frequent!)-  within 
twenty  seconds  of  the  \vinning  horse  passing 


Photo :  Caaell 

THE    LINOTYPE    ROOM,    "  DAILY 
TELEGRAPH  "    OFFICE. 


witli  ail  the  devices  for  inking,  cutting, 
folding,  counting  and  delivering  which  make 
the  modern  printing  press  at  once  one  of 
the  most  wonderful  and  intricate  pieces  of 
mechanism  that  we  have.  In  evening  news- 
paper offices,  where  every  minute  is  of 
moment,  and  nlicre  ten  seconds  ma_\'  mean 
the  loss  of  a  train  or  the  earlier  appearance  of 
a  rival  sheet  with  an  important  item  of 
news,  all  these  departments  arc  arranged  so 
that  every  process  goes  forward  in  the  most 
orderly  and  rapid  sequence. 

The  first  department  of  a  newspaper  to 
be  busy  is  that  in  which  the  copy  is  prepared. 
News  comes  pouring  in  from  every  part  of 
the  globe.  Many  offices  are  completely 
equipped  with  private  telegraph  wires,  worked 
by  their  own  operators.  In  London,  and 
one  or  two  of  the  great  towns,  tape  machines 


the  post  the  result  will  be  in  the  hands  of  the 
t\-pc-setter.  I'rom  the  tape  machines,  by 
post,  by  rail,  and  b\'  every  available  means  of 
communication  the  happenings  of  the  'world 
are  gathered  into  the  sub-editors'  room, 
where  an  experienced  staff  quickl\-  prepares 
the  \'ast,  confused  mass  of  intelligence  for  the 
iiands  of  the  compositor,  whose  task  it  is  to 
set  up  the  news  in  type. 

Within  the  last  few  \^ears  a  far-reaching 
revolution  has  taken  ])lace  in  type-setting. 
Some  of  the  great  newspapers  still  cling  to 
the  old  inethnil  in  which  everj'thing  is  done 
In-  hand,  the  compositor  picking  up  the 
t\-pes,  each  a  separate  letter,  from  cases 
before  him,  and  arranging  theni  in  a  small 
metal  frame  he  holds  in  his  hand.  But  the 
machine  has  disjilaced  the  man  in  most 
offices,  although  the  finest  work  is  still  done 
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b)-  hand.  The  modern  composing  room, 
instead  of  presenting  a  picture  of  rows  of 
men  standing  before  great  tra\-s  and  desks 
of  type,  is  filled  with  gleaming  machinery, 
working  \\ith  a  skill  and  certainty  that 
appears  more  than  mechanical.  Although 
in  some  offices,  and  notably  in  that  of  the 
Times,  separate  t)-pes  are  set  by  machinerj-, 
in  the  vast  majorit\-  of  cases  the  Linotype 
machine  is  in  use. 

The  compositor  now  sits  before  a  key- 
board, almost  like  that  of  a  typewriter,  and 
as    he   touches    the    kevs,  one    by   one  there 


hand  about  two  thousand  ens  an  hour,  and 
each  piece  of  type  has  afterwards  to  be  re- 
placed in  its  proper  box.  The  machine  under 
the  fingers  of  a  good  operator  will  set  8,000 
ens  an  h(_)ur,  distributing  the  matrices,  the 
lines  of  t)'pe  being  melted  again  when  they 
have  been  used. 

The  "  copy  "  as  it  comes  from  the  editorial 
rooms  is  distributed  sheet  by  sheet  or  para- 
graph  b)-   paragraph   to  the   compositors,  so 
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drop  from  separate  compartments  little 
pieces  of  metal,  called  the  matrices,  each 
with  the  form  of  a  letter  of  the  alphabet 
on  its  face.  When  sufficient  of  these  to 
make  a  line  have  fallen  into  place,  a  Ie\'er  is 
depressed,  the  line  of  matrices  is  raised  and 
carried  along,  and  after  automatic  spacing 
the  hot  type-metal  is  forced  into  the  matrices, 
and  in  a  second,  as  it  were,  a  solid  line  of 
type  is  formed.  Then  the  machine,  as  it 
goes  forward  with  its  work,  picks  up  the  used 
matrices,  and  one  by  one  distributes  them  to 
the  separate  channels  of  the  magazine  from 
which  they  originally  came.  Machine  setting 
is  several  times  as  speedy  as  the  most  expert 
hand  work.      A  good  compositor  can  set  b\- 


that  frequentl}-  a  dozen  or  more  men  will 
be  engaged  upon  the  same  article.  When 
all  have  completed  their  "  takes,"  as  they 
are  called,  each  block  of  t}'pe  has  to  be 
arranged  in  proper  sequence,  and  either  then 
or  before  the  sections  are  assembled  an  inked 
roller  is  passed  over  the  face  of  the  t\'pe, 
and  an  impression  is  taken  on  a  sheet  of 
paper.  This  is  the  "  proof,"  upon  which  all 
errors  and  corrections  are  marked  by  a 
reader,  to  be  quickly  put  right  b\'  the  com- 
positor. Then  upon  heavy  steel  tables,  and 
within  a  flat  steel  frame  rather  larger  than 
the  page  of  a  newspaper,  the  columns  of  t\-pe 
are  placed  in  position  until  a  complete  page 
is  made  up,  each  item  of  news  in  the  place 
that  it  will  occup}'  on  the  printed  sheet. 
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Simjilc  as  this  operation  seems  in  the  dc- 
scrii)tiun,  in  rcaUt}'  it  becomes  a  very  hiyhl\- 
skilled  class  of  labour,  uium  which  only  the 
most  experienced  men  arc  cnyayed.  The 
whole  appearance  of  the  newspaper  depends 
U|)(in  the  arrangement  of  the  different  items, 
all  of  which  to  the  noxicc  seem  alike,  and 
the  man  wlm  can  "make  up"  so  that  every 
item  of  news  is  <j;i\cn  its  due  importance  is 
almost  an  artist  in  type.  When  the  arrang- 
hv^  of  the  i-)at;i_'  is  satisfactor\',  steel  blocks 
are  placed  w  ithin  the  frame,  a  turn  is  gi\cn 
with  a  ke\'  and  the  whole  mass  of  type  is 
immo\ably  locked  together.  The  work  of 
the  compositors  is  done,  and  the  table  with 
the  page  upon  it  is  wheeled  or  taken  b}-  lift 
to  the  stereotyping  foundr\\ 

Here  in  one  corner  a  great  cauldron  of 
melted  white  metal  bubbles  above  the  fire 
that  keeps  it  hot,  while  scattered  about,  in 
precise  order,  are  the  heavy  steel  casting 
boxes,  the  machines  for  planing  the  metal 
plates,  and  the  great  press,  like  an  iron 
mangle,  which  is  used  in  making  the 
matrices.  With  great  rapidit}-  the  moulders 
cover  the  face  of  the  t}-pe  with  a  sheet  of 
damp  papier-mache,  beating  it  cl(_iwn  until 
the  soft   pulp   is   forced  into  every  nook  and 


crevice.  The  process  is  finished  b\'  runnintr 
the  page  through  the  heavy  rolling  machine. 
The  sheet  of  paper  is  quickl\-  dried,  either 
in  a  hot  sand  bath  or  a  steam-heated  press, 
and  emerges  of  almost  iiorn\'  consistency 
with  e\er}-diit  and  mark  of  the  type  deeply 
imjjresscd  upon  its  surface.  This  is  the 
matri.x  from  which  the  stereotype  plates 
are  cast. 

In  the  time  of  tin-  hand  press,  when 
editions  were  small  and  printed  with  great 
labour,  the  impression  was  obtained  direct 
from  the  surface  of  the  type,  which  rested 
upon  a  flat  bed.  When  the  rotar\'  press 
with  its  rajjidly  revolving  cylinders  came  into 
existence,  printing  from  t\-]ie  was  no  longer 
p(5ssible.  Obviousl\-  a  mass  of  loose  pieces  of 
metal  could  not  be  made  to  cling  satisfactorily 
to  the  surface  of  a  steel  roller.  The  solution 
of  the  difficulty  was  found  in  stereotyping; 
that  is,  in  casting,  from  such  a  matrix  as 
has  been  described,  a  mass  of  solid  metal 
with  the  same  circumference  as  the  cylinders 
of  the  machinery. 

The  way  in  whicli  this  is  done  is  simple. 
The  papier-mache  matri.x,  having  been  pre- 
]iared,  is  fixed  within  a  steel  box,  the 
interior    of  which   is  curved  to  half  a  circle. 
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filial   paLjc 
the  exact 


Hot    metal    is    run    in,   and    as    sodii    as   tliis 

has   cooled   there  is  a  half-cylinder  of  white 

metal     less     than     an     inch     in      thickness 

bearing  the  impression   of  the  ori 

of   type  upon   its  surface  and    ot 

diameter  to  fit  the  c\-lindcrs  of  the  printing;- 

machines.       Obviousl>-    a    large    number    of 

matrices    can    be    prepared     from    one    Wpc 

surface,  and  from  these  any  number  of  plates 

can  be  cast,  so  that  the  printing  of  enonnous 

numbers  of  a  newspaper  from  man\-  machines 

at  the  same  time  in\-olves 

no  more  than  one  setting 

of  the  t\-pe. 

As  cjuickly  as  the  stereo- 

t_\-pe  plates  are  cast,  planed, 

and  cut  so  that  they  will 

exactly  fit  upon  the  presses, 

they  are  sent  down  to  the 

machine-room  and  clamped 

into    position,    each    page 

being    properly    placed    so 

that    the    printed   sheet  as 

it  issues  from  the  machine 

will  have  its  different  pages 

in  proper  order.    When  all 

are  in  position  the  end  of 

a     vast    roll    of    paper    is 

carefully  threaded  through 

the  different  c)-linders,  the 

machine     is     started,    one 

sees  a  flash   of  white  and 

almost  simultaneously  numbers  of  copies  tif 

the  papers,  all  properly  cut,  folded,  and 
counted  into  quires,  are  thrown  out  of  the 
press  in  a  stream  that  never  ceases  until 
the  roll  of  paper  is  exhausted. 

A  printing  machine  running  at  high  speed 
is  surrounded  by  the  oil  stained  machinists, 
touching  a  screw  here,  oiling  a  bearing  there, 
keeping  careful  watch  over  the  paper  as  it 
runs  through,  for  the  least  error  of  adjust- 
ment ma_\-  mean  the  destruction  of  hundreds 
of  copies,  and  perhaps  the  loss  of  a  train. 
The  machines,  throbbing  and  pulsating, 
throw  out  the  papers  ceaselessly  on  tables, 
and  as  they  come  they  are  seized  b)-  willing 
hands,  carried  away,  packed  into  bundles, 
and  b\'  hand,  by  cart,  or  by  railwa_\--train 
they  are  being  carried  over  the  country 
within  a  few  minutes  of  the  bare  paper 
passing  between  the  first  i)air  of  rollers. 
Even  then  the  work  of  the  office  docs 
27 


not  cease.  Most  newspapers  publish  several 
editions — in  the  case  of  evening  j^apers  as 
man}-  as  fifteen  soinetime.s.  The  pages  of 
t_\  pe  are  returned  on  their  tables  to  the 
composing  room.  There  they  are  unlocked, 
and  unimportant  items  are  removed  to  make 

r n    for    later    news   that   has   arrived.       In 

this  way  columns  and  even  pages  are  some- 
times sacrificed,  and  the  whole  process  of  re- 
casting the  plates  is  gone  through  again 
for  a  second   publication. 


THE    PUBLISHING    OFMi  1 

All 


EXPRESS. 


evening  news[)apers  now  use  what 
is  known  as  a  "fudge"  on  the  machines. 
This  is  an  open  space  in  one  of  the  stereo- 
t)-pe  plates  into  which  can  be  dropped  a 
box  bearing  a  late  item  of  news  in  single 
t}-pes  or  in  lines.  While  the  machines  are 
actuall)-  running  there  comes  news  of  a  great 
event,  the  verdict  of  a  jury  in  an  important 
trial,  the  latest  .score  of  the  Australians,  or 
it  may  be  the  death  of  a  high  personage. 
In  a  few  seconds  these  announcements  arc 
in  t_\pe,  the  running  of  the  machine  is 
stopped,  the  "box"  is  dropped  into  its 
jjlacc,  and  the  machinery  revolves  once  more, 
impressing  some  additional  information  in 
a  ijf)sition  where  before  was  but  blank  space. 
Alanv  new.spapers  in  this  way  publish  the 
result  of  every  important  race  at  meetings 
all  o\er  the  countrx'. 

As  one  of  these  great  machines  is  running, 
the    iiajjcr    passing    between    the    cylinders 
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at  a  rate  of  man}-  miles  an  hour,  white  one 
moment  and  the  next  a  complete  paper  printed 
on  both  sides,  folded,  and  accurately  cut,  it  is 
almost  impossible  to  believe  that  only  some 
thirty  years  ago  even  the  Times  was  pro- 
duced at  a  rate  of  little  more  than  a  thousand 
sheets  from  each  press  in  an  hour,  and  that 
every  paper  had  to  be  folded  by  hand. 

To-day  the  machine  rooms  of  the  finest 
newspapers  are  equipped  with  presses  work- 
ing from  two  and  four  reels  of  paper  at 
the  same  time,  and  delivering  newspapers 
cut,  folded  and  counted  at  the  rate  of  from 
24,000  to  48,000  eight-page  sheets  an  hour. 
Each  roll  of  paper  is  five  miles  in  length 
and  of  different  widths,  from  about  thirty 
inches  to  as  much  as  eight  or  nine  feet.  In 
the  largest  of  all  the  machines  paper  feeds 
into  the  cylinders  at  a  rate  that  can  be  made 
to  exceed  thirty  miles  an  hour.  Even  with 
this  vast  capacity  for  production  the  offices 
of  our  great  newspapers  are  furnished  with 
many  of  these  machines,  editions  which  are 
counted  by  the  hundred  thousand,  and  even 
b}-  the  million,  being  produced  in  the  course 
of  little  more  than  an  hour. 


The  jjroduction  of  a  newspaper  is  carried 
through  from  beginning  to  end  at  tremendous 
pressure.  In  a  few  hours  the  news  must 
be  gathered,  selected,  cut  clown,  and  ex- 
panded. Leading  articles  have  to  be  written, 
frequently  being  sent  sheet  by  sheet  to  the 
printers.  A  statesman  makes  an  important 
speech  in  Parliament  or  in  some  remote 
quarter  of  the  country ;  a  great  pla}'  is 
produced  at  the  theatre,  the  curtain  falling 
at  midnight ;  news  comes  of  the  death  of 
a  Sovereign — all  these  things  must  be  dealt 
with  at  once,  frequently  while  the  printers 
wait  to  close  the  last  page.  Every  device 
is  utilised  b\'  which  a  minute  can  be 
saved  in  an_\-  department,  and  no  expense 
is  too  great  that  will  enable  one  newspaper 
to  beat  its  rivals.  Special  trains  are  run 
ever)-  day  to  carr}'  the  pajDers  to  remote 
districts.  In  fact  the  production  of  a  news- 
paper brings  into  pla\',  as  perhaps  nothing 
else  does,  all  those  means  of  quickening 
communication  which  have  so  reduced  the 
size  of  our  globe,  and  have  brought  the 
nations  of  the  world  into  closer  association 
with  one  another,     ^^lfred   H.  Watson. 
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THE    MANUFACTURE    OF   MUSTARD   AND   STARCH. 


TIIl'2  use  of  mustard  as  a  condiment,  and 
probably  as  a  salad  too,  \vas  known  to 
the  ancient  world,  and  it  was  a 
fa\ourite  spice  at  the  dinner  tables  of  the 
Middle  Ages.  By  the  fourteenth  century  it 
had  become  so  important  an  article  of  manu- 
facture in  Burgund}-  that  Philip  the  Bold 
granted  to  the  city  of  Dijon  armorial  bearings, 
in  whose  motto  a  punning  reference  to 
mustard  ma\-  be  traced.  The  Englishman  of 
the  Elizabethan  age  could  no  more 
eat  his  roast  beef  without  mustard 
than  the  Englishman  of  to-da\'.  Thus 
it  was  that,  in  The  Taiiiiuff  of  tlic 
Shrew,  when  Grumio  asked  the 
question  : 

"What  say  you  to  a  piece  of  beef,  and 
mustard  ?  " 

The  immortal  wa)-ward  Katharina 
replied  : 

"A  dish  that  I  do  love  to  feed  upon." 

In  those  days,  it  would  seem, 
mustard  was  prepared  by  the  simple 
process  of  crushing  the  seed,  as 
peppercorns  are  still.  But  in  1720  a 
Mrs.  Clements,  of  Durham,  devi.sed  a 
method  of  pounding  the  seed  and 
then  separating  the  flour  from  tlie 
husk,  and  the  result  was  so  agreeable 
to  the  palate  of  George  the  First  that 
the  new    condiment,  jDromptly    called 


the  Ro\-al  Flower  of  AIn>tard  .Seed,  was 
largely  advertised  in  the  newspapers  of  the 
da}-,  and  from  that  hour  to  this  mustard  has 
been  one  of  the  .serious  industries  of  liritain. 
The  mustard  plant  is  a  member  of  the 
genus  Brassh-ii, to  which  we  owe  our  cabbages 
and  broccoli,  our  turni[)s  and  Brussels  sprouts. 
Its  two  forms,  black  and  white,  grow  best 
upon  the  rich  loams  (.)f  Yorkshire  and  Lincoln- 
shire, Cambridge  and  Essex  ;  and  although  it 
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is  also  cultivated  in  Alsace,  Holland,  Italy, 
and  other  European  lands,  the  British  manu- 
facturer does  not  find  it  necessary  to  supple- 
ment his  own  crops  to  any  serious  extent,  so 
that  mustard  may  be  classed  as  a  national 
product  in  a  morecompletesense  than  any  other 
table  condiment.  The  seed  is  sown  annually, 
the  crop  is  harvested  with  a  sickle,  as  if 
it  were  a  \etch,  and  the  tiny  pods  are  threshed 
upon  the  farm  with  a  flail.  The  seeds,  of 
which  fifty  weigh  a  grain,  are  conveyed  in 
sacks  t(.)  the  factor}',  where  they  are  stored 
in  readiness  for  the  long  process  of  manu- 
facture. 

The  seed  of  black  mustard  is  smaller  than 
the  other,  but  it  contains  a  larger  jiroportion 
of  the  \olatile  oil  to  which  the  aroma  of 
mustard  is  due.  On  the  other  hand,  the 
white  seed  contains  a  larger  share  of  the 
ferment  which  develops  the  pungent  qualities 
of  the  seed,  and  it  is  therefore  usual  to  mix 
the  produce  of  the  two  kinds  in  order  to 
obtain  mustard  in  its  highest  form.  After 
being  thoroughly  cleaned,  the  seed  is  dried  in 
a  hot  kiln,  a  process  which  occupies  much 
time,  and  it  is  then  ready  for  the  crushing 
mills.  It  is  first  shot  into  a  machine  wherein 
it  encounters  the  implacable  energies  of  a 
pair  of  smooth  steel  rollers,  and  passes  thence 
to    a    system  of   wooden    mallets    shod  with 
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steel  and  working  upon  an  eccentric  cranK, 
with  the  result  that  it  is  pounded  past  recog- 
nition, h^'om  this  machine  the  pulverised 
seed — which  is  held  together  by  the 
presence  of  oil,  forming  a  third  of  its  weight 
— is  transferred  to  the  sifting  room.  The 
sieves,  of  considerable  diameter,  are  formed  of 
silk  cloth  so  closely  woven  that  the  number 
of  meshes  to  the  square  inch  reaches  the 
enormous  total  of  30,276.  The  sifters  are 
men  of  experience  and  judgment,  for  it  is 
their  task  to  watch  the  vibrating  mass  and  to 
stop  the  machine  at  the  precise  instant  when 
the  whole  of  the  flour  has  sunk  into  the  bin 
and  the  coarser  particles  of  the  epidermis  left 
behind. 

The  bin  now  contains  nothing  but  pure 
flour  of  mustard,  and  in  this  form  the  pungent 
principle  attains  its  most  concentrated  shape. 
It  could  be  used  as  a  condiment  without  any 
further  treatment,  but  in  this  state  it  is  found 
to  be  unsuited  to  the  ordinary  palate.  More- 
over, if  left  to  itself  ferment  would  develop, 
and  a  brown  crust  be  formed  upon  the  surface. 
It  is  therefore  customary  to  mix  with  the 
pure  flour  a  certain  proportion  of  wheaten 
flour,  the  effect  of  which  is  to  act  as  a  sort  of 
buffer  and  pre\ent  the  ferment  from  coming 
into  contact  with  adjacent  jiarticles.  This  is 
not  an  adulterant,  even  in  the  sense  in  which 
chicory  might  be  called  an 
adulterant  of  coffee ;  but  is  a 
necessar)'  ingredient  of  the 
mixture.  It  is,  however,  usual  to 
sell  it  as  an  admixture,  to  comply 
with  the  Acts  of  1875-1900,  al- 
though law  and  custom  now- 
ada_\'s  recognise  that  the  article 
called  mustard  is  not  a  simple 
\-egetable  extract,  but  a  com- 
mercial preparation  in  which 
farinaceous  materials  form  an 
essential  part.  The  admixture 
of  the  various  ingredients  is 
carried  out  according  to  tlie  ex- 
perience of eachindixidual  manu- 
facturer, and  the  proportions 
are  valuable  trade  secrets. 

It  is  in  the  packing  depart- 
ment that  the  element  of  human 
labour  is  brought  more  con- 
spicuously into  pla}-,  and  the 
task  of  making  and  filling  the 
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packai^cs  i^ivcs 
employment  to 
thousands  of  men 
and  bo)'s,  wiiethcr 
it  be  the  "  penn\- 
tin  "  or  the  large 
400-gallon  tanks. 
These  are  des- 
tined to  be  used 
as  a  water  reser- 
\-  o  i  r  upon  a  n 
Australian  shcrp 
run  or  a  .South 
African  farm, 
after  being  used 
fur  the  con\e\-- 
ance  to  the 
colonies  of  the 
huge  supplies  of 
mustard    which 

are  exported  to  Britons  over  sea.  It  is  in 
this  department  that  the  di\'ision  of  labour 
reaches  its  highest  development.  In  one 
battery  of  machines  the  tin  plates  are  cut 
into  strips,  in  another  these  strips  are  slid 
beneath  punches  which  fabricate  the  lids 
and  bottoms  of  the  tins,  taking  care  in 
the  process  to  impress  the  name  of  the 
manufacturer  indelibly  upon  the  metal. 
One  machine  turns  the  edges  of  the  sides, 
another  interlocks  them,  a  third  bends  them 
into  oblongs,  rounds,  or  ovals,  another 
fastens  the  bottom  b\'  a  mighty  squeeze,  and 
an  arm\-  of  bo\'s  now  take  them  in  hand  and 
fit  the  lid: 


TINS, 


I"c 


required    lor 


of  the  mechanical  a])|)Iianccs 
the  one  are  of  use  in  the  other 
branch,  but  the  customers  are  to  a  large 
e.xtent  the  same,  and  there  is  some  economy 
of  cost  on  that  account.  Be  this  as  it  ma)', 
the  manufacture  of  starch  holds  an  imjjortant 
j)lace  in  the  list  of  ]5ritish  industries,  anfl 
gives  emplo\-ment  to  the  sisters  of  the  lads 
whose  li\es  are  spent  in  the  health-gi\ing 
occupation    of   fabricating    tins    of    mustard. 


l-'orstarch  packing  is  essentially  woman's  work, 
Elsewhere  a  boy  weighs  out  the      after  the  first  hea\y  proces.ses  ha\e  been  com- 


ciMidiment,  and  empties  the  scale  into  a  tin 
held  read)'  for  him  b)'  a  mate,  who  rams  the 
contents  with  a  rammer,  and  passes  it  on  to 
another  whose  dut)'  it  is  to  place  the  lid  upon 
it  once  more.  The  tin  now  reaches  the  past- 
ing table,  where  a  bov  spends  his  da\s  in 
pasting  paper  labels,  which  are  ]jlaced 
roughl)'  b\'  another  round  the  sides  of  the 
tin,  and  the  finishing  of  this  process  b\'  an 
older  bo)'  completes  the  tin  as  it  is  ser\'ed  to 
the  thrift)'  cust(jmer  in  the  grocer's  shop. 
The  packing  and  manufacture  of  decorated 
tins  and  of  the  tubs  in  whicii  "  loose  "  mustard 
is  supplied  foll(j\v  a  similar  course. 

At  first  sight  it  is  difficult  to  understand 
\\h\-  mustard  man u fact mx-rs  should  occasion- 
ally combine  with  that  induslrv  the  duty 
of  prtniding  their   customers  with    starch    as 


pleted,  and  the  story  affords  another  exam])le 
of  the  extraordinar)'  lengths  to  which  the 
specialisation  of  modern  labour  is  carried. 
Before  a  penn)'  box  of  starch  can  be  placed 
upon  the  counter  a  hundred  hands,  each  ])er- 
forming  a  separate  ikit)',  ha\-e  l;een  em])lo)'ed 
upon  it. 

Starch  is  the  heat-gi\ing  substance  which 
forms  a  large  percentage  of  most  food-grains. 
It  contributes  85  per  cent,  to  the  bulk  of 
tapioca,  So  i)er  cent,  of  rice,  "o  jier  cent,  of 
wheat,  65  per  cent,  of  maize,  and  even  15  i)er 
cent,  of  the  potato  tuber.  From  the  first  of 
these  arrowroot  is  made,  from  the  third  house- 
hold flour,  from  the  second  and  fourth  corn- 
flour ;  but  in  commercial  language  the  word 
starch  is  not  api)lied  to  foodstuffs,  being 
rcser\ed   for   the    forms   of   starch   which   are 
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used  in  the  arts.  Thus  potato  starch,  under 
the  name  of  farina,  is  lart;el_\'  employed  as  a 
medium  for  the  stiffeninLj  of  calicoes,  and  as 
an  admi.vture  with  the  d)'c-stufis  which  are 
employed  in  calico  printing.  By  a  simple 
process  of  torrefaction  it  is  converted  into 
"  British  gum,"  and  in  that  form  is  applied 
to  the  backs  of  postage  stamps  and  the  flaps 
of  envelopes.  But  it  is  of  starch  as  a  laundry 
preparation  that  this  article  is  designed 
to  treat,  and  the  substances  turned  to  account 
for  that  purpose  are  almost  as  varied.  Thus 
Belfast  has  specialised  in  the  production  of 
wheaten  starch.  Paisley  in  that  of  maize 
starch,  and  Norwich  in  that  of  rice  starch. 
Germany,  however,  pins  its  faith  to  the 
potato,  and  there  is  in  France  a  considerable 
manufacture  of  starcli  from  the  chestnut, 
which  reaches  this  country  from  that  in- 
genious land  in  the  more  toothsome  form  of 
the  iiiarron  glace. 

The  invention  of  starch  as  a  dressinsf  for 
fine  linen  seems  to  belong  of  right  to  a  Conti- 
nental genius.  Its  origin  goes  back  to  the 
misty  days  of  the  Plantagenets,  and  it  was 
not  until  Mary  came  to  the  throne  that  a 
Flemish  lady  crossed  the  Channel  in  order  to 
show  the  good  dames  of  London  town  how 
ruffs  ought  to  be  starched.     In  those  days  the 


starch  was  of  a  \-eIlowish  hue,  and  the  profes- 
sion of  starching  flourished  exceedingl\'  in 
the  spacious  days  of  Elizabeth,  wliose  ruffs 
cost  a  fortune  to  laundry.  Then  it  fell  on  a 
day  that  one  Mistress  Anne  Turner,  who  was 
concerned  in  the  poisoning  of  Sir  Thomas 
0\erbury,  went  to  the  scaffold  in  all  the 
bravado  of  a  huge  ruff  On  this  account,  in 
1615,  the  women  of  England  turned  their 
backs  for  ever  upon  an  article  of  attire  with 
such  unpleasant  associations,  and  the  days 
of  ruffs  were  over.  But  throughout  the 
Puritan  period  the  art  of  the  starcher  con- 
tinued, the  Roundheads  being  \'er)'  partial  to 
blue  starch  for  their  daint)'  collarets,  and  ever 
since,  while  fashions  have  come  and  gone, 
the  demand  for  starch  has  grown  with  the 
\-ears,  until  to-day  its  manufacture  gives 
emplo\-ment  to  a  larger  number  of  people 
than  ever  before. 

The  earlier  stages  in  the  preparation  of 
starch  are  those  through  which  all  food-grains 
pass,  and  comprise  the  winnowing  of  the 
grain,  and  the  removal  of  the  epidermis  by 
means  of  decorticating  mills.  Much  of  this 
work  is  now  done  at  the  port  of  shipment, 
especially  in  the  case  of  East  Indian  rice,  the 
employment  of  which  for  the  production  of 
laundry    starch    is    increasing    relativel}'    by 
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leaps  atiil  Ijounds.  VWst  steeped  in  water  fnr 
the  purpose  of  bcintj  softened,  a  jirocess 
which  is  in  some  instances  accelerated  by  tiie 
use  of  a  weak  caustic  l\'e,  the  strain  swells  and 
becomes  fit  t(5  be  tlepri\'ed  of  its  gluten,  the 
sticky  ingredient  of  the  seed,  which  is  at  the 
prupcr  stage  floated  awa\'  and  drietl  into 
cakes  as  a  food  for  swine. 

This  se])aration,  however,  is  precede  1  by 
the  [irocess  of  grinding  between  mill  stones, 
with  the  result  that  the  material  assmnes  a 
cream-like  form,  in  which  state  it  is  pumped 
into  vats,  in  whose  sides  are  inserted  glazed 
windows  through  which  the  condition  of  the 
\-arious  strata  of  the  mass  can  be  inspected. 
Water  being  added,  the  whole  mass  is 
agitated,  and  the  starchy  particles  are  held 
in  suspension  in  the  water,  just  as  chalk 
•would  be  if  it  were  treated  in  the  same  way. 
.At  this  piiint  it  is  drawn  off  into  settling 
tanks,  and  being  allowed  to  settle  there 
comes  a  time  when  it  is  ready  to  be  dug  out 
and  packed  in  the  form  of  small  lumps  into 
huge  calico-lined  bo.xcs.  Agitation  being 
once  more  set  up,  the  starch  is  reduced  to  a 
liquid  form  by  \irtue  of  its  inherent  moisture. 


and  the  application  of  the  tender  mercies 
of  an  hx'draulic  press  removes  the  moisture, 
and  leaves  the  mass  dr\-  and  solid.  It  is 
now  sawn  into  cubes  about  4  lb.  in  weight, 
hardenetl  for  a  da}'  or  two  in  a  sto\-c  at  a 
temperature  of  1 70"  Fahr.,  scraped  free  from 
its  outer  crust — the  work  often  of  girls — 
wra[)pecl  in  paper,  and  restoved  for  weeks 
at  a  time  in  o\ens,  each  of  which  frequently 
contains  about  a  do/.en  tons.  The  bundles 
are  at  length  remo\ed  to  flat  tables,  and 
scarcely  a  touch  is  retjuired  to  cause  the 
cube,  aj^parentl}'  a  mass  of  glittering  in- 
liestructible  rock,  to  fall  to  fiagments,  in  the 
strange  crj'staline  forms  in  which  starch  is 
known  to  tiie  washerwoman. 

The  packing  of  starch  for  sale  is  esssentially 
the  work  of  deft,  tireless  women.  One  or 
them  seizes  a  heap  of  straw  boards  and  feeds 
a  machine  which  swiftly  cuts  them  into 
shape,  and  at  the  same  time  scores  them 
halfway  through  with  the  in\isible  lines  with 
whose  aid  the  four  sides  of  the  l.)o\-  ai'e 
formed.  The  making  of  the  box,  with  its 
inside  lining,  its  top,  its  label,  and  so  forth,  is 
the  labour  of  a  dozen  sjiccialists.      When  dr\' 
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the  boxes  are 
removed  to  the 
department  in  which 
they  are  filled  with 
starch.  For  this 
purpose  one  girl 
weighs  out  the 
proper  quantity,  an- 
other fits  it  into  the 
box,  a  third  checks 
the  weight  of  the 
filled  box,  another 
pastes  the  strip, 
which  is  placed  in 
position  by  a  col- 
league. A  similar 
course  is  pursued 
when  starch  is 
packed  in  paper 
parcels  for  laundries, 
when  it  is  packed 
in  wood  boxes  in  bulk  for  export,  and  so 
forth.  The  celerity  which  is  attained  by 
long  practice  in  the  performance  of  simple 
acts  may  be  illustrated  b_\-  the  fact  that 
one  girl  is  able  to  put  together  the  bodies 
of  no  less  than  2,300  starch  boxes  every 
day  of  the  week. 

The    spectacle    of  a    mustard    and    starch 
factory,   such   as   that    of   Messrs.    J.   and    J. 


I'jtoto :  C'tssell  &•  Co., 

M.\KIXG    STARCH 
BOXES. 


KILLING    ST.^RCH    BOXES. 


Colman  Limited,  of  Norwich,  with  its 
hundreds  of  separate  acts,  is  impressive  in  the 
extreme.  This  well-managed  factory,  A\-hich 
was  visited  for  the  purpose  of  this  article,  re- 
sembles a  complex  arm\%  and  the  virtues  of 
precision  and  disciplined  routine  are  of 
paramount  importance.  In  such  an  in- 
dustry there  is  no  room  for  the  performance 
of  auxiliar_\-  duties  at 
home,  and  the  opera- 
tions are  more  com- 
pletely centred  in  the 
factory  than  in  the 
metal  industries.  It  is 
in  such  factories  that 
the  amicable  adjust- 
ment of  interests 
between  capital  and 
labour  is  of  supreme 
importance,  and  this  is 
wh}-  these  branches  of 
manufacture  afford  tO' 
the  industrial  world  an 
excellent  example  of 
the  supremacy  attained 
by  Great  Britain  over 
her  rivals  in  other  parts 
of  the  universe. 

K  G.  H.U<MER. 
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"\"\^ITF.N  the  (ircat  Fire  of  Lcnidon 
\  1  (iccun-ecl,  during'  the  tirst  week  of  Sej)- 
teinbei"  in  tlie  memorable  \ear  1666, 
the  oiil}'  .ippliances  for  tlie  extinction  of  fire 
were  a  few  buckets  and  brass  squirts,  workeci 
by  hand.  Water  engines  had  been  in\ented 
l,8co  years  before,  and  at  tiiat  \er\'  time 
there  existed  in  tlie  city  of  Nuremberi^  a 
horse  engine  which,  with  the  aid  of  twent_\-- 
eight  men,  was  capable  of  throw  ing  an  inch 
jet  to  a  height  of  80  feet.  But  it  was  not 
until  four  \-ears  after  the  Great  Fire  that  a 


than  T,j  inches,  a  height  of  not  less  than 
5  feet  5  inches,  and  a  record  of  contiiiuous 
emphn-ment  since  their  seventeenth  \-ear. 
It  was  foi-merly  a  rule  that  they  must  be 
seamen,  but  the  rule  is  not  now  enforced,  in 
order  to  give  stalwart  and  agile  artisans  an 
opportunity  of  entering  the  ser\ice  if  tliey 
can  jM-ove  themsehes  to  be  capable.  It  is 
the  experience  of  the  autlK)rities,  howe\-er, 
that  a  maritime  training  is  the  best,  and  of 
the  present  strength  (;f  the  brigade  about 
350   men    have   served    in    the   Ro\-al    Na\y, 

Dutch  engineer  invented  the  suction  pipe  and      while  of  the  remainder  the  greater    number 

hose.     The  seventeenth   century  had  almost      have  spent  their  early  }-ears  in  the  mercantile 

expired     before     an     enterprising    insurance      marine.     In  some   ])ro\incial    brigades,  es|5e- 

company — the  famous  Hand-in-Hand   Office      cially  in  the  Midland  districts,  it  is  found  that 

—  determined     to     take     measures     to 

protect  itself  against    serious    losses    by         tS!^S!^^^I^S^^l^!^^ 

establishing    a    fire    brigade  of  its    own. 

Another  century  elapsed  before  a  regular 

fire    watch    was    organised    in    London, 

and    in    1S32  the  brigades  belonging  to 

the  insurance  companies  were  combined 

into  the   London  Fire-engine  Establish- 
ment,   and    placed   under  the   charge  of 

the  heroic  James   Braidwood,    who    lost 

his  life  in  the  terrible  Tooley  Street  fire 

of  1 86 1.     Four  years  after  that  disaster 

the    establishment    was    taken    over   by 

the  Metropolitan    Board  of  Works,  and 

in   1889  by  the  London  County  Council. 

The  number    of  men  employed   by   the 

insurance    companies   in    1832    was    80  ; 

the  fire  staff  of  the  brigade  now  numbers 

about  1,300. 

The    Metropolitan     Fire    Brigade 

has  served  as  a  model  and  training 

ground    for    most    of   the    brigades 

now  scattered  throughout  the  king- 
dom. Some  account  of  its  adminis- 
tration   is    therefore    essential    to    a 

proper  understanding  of  the  question 

how  firemen  are  made. 

Candidates     for    appointment    as 

firemen    must    not    be    more     than 

thirty   years    of    age,    must    ha\-e   a 

chest     measurement     of     not     less 
28 
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members  of  the  building  trades  make  ex- 
cellent firemen,  because  of  their  familiarity 
with  building  construction  and  their  agility  in 
mounting  scaffolding.  A  large  number  of 
provincial  brigades  are  branches  of  the  local 
police,  and  for  this  reason  a  good  many 
firemen  throughout  the  country  are  landsmen 
by  origin,  and  in  many  instances  are  drawn 
from  the  agricultural  classes.  But  of  this 
later. 

The  routine  of  the  drill  class  is  no  child's 


the  scene  of  a  conflagration.  In  the  Glasgow 
Fire  Brigade  practical  joking  is  punishable 
by  fine,  all  members  must  subscribe  to  the 
library,  and  no  games  are  permitted  in  the 
stations  before  seven  o'clock  in  the  evening 
or  before  four  o'clock  on  Saturdays. 

Under  the  London  County  Council  the  pay 
of  firemen  under  instruction  is  24s.  per  week. 
It  rises  through  the  four  grades  to  37s.  6d. 
per  week  in  the  case  of  a  first-class  fireman. 
The  pay  of  a  station  officer  is  £2  5s.  a  week, 

rising  to  £2  12s.  a 
week  after  five  years' 
service  in  that  rank. 
The  pay  of  a  district 
officer  is  £2  i6s.  a 
week,  and  the  pay  of 
a  superintendent  is 
£\g^  a  year,  rising 
by  annual  incre- 
ments    of     ^10     to 


RESCUE  DRILL  AT  HEADQUARTERS. 

play.  By  eight  o'clock  each  morning  the 
recruits  have  already  done  an  hour  of  clean- 
ing work.  After  forty-five  minutes  allotted 
to  breakfast,  the  whole  morning  is  occupied 
in  instruction,  drill,  and  cleaning,  with  the 
exception  of  a  quarter  of  an  hour  of  standing 
easy.  After  dinner,  two  hours  and  a  quarter 
are  spent  in  further  drill ;  and  in  the  evening 
the  practical  class  engages  in  evolutions,  the 
theoretical  class  being  an  eager  and  critical 
audience.  At  ten  o'clock  all  lights  are  turned 
down.  The  routine  of  the  men  on  duty  at 
the  stations  covers  the  same  hours,  and  every 
minute  is  occupied,  even  if  it  be  onl}'  with  the 
dut\-  of  standing  by  in  readiness  to  spring  up 
at  the  tinkling  of  a  bell  and  to  hasten  off  to 


£2\^.  The  senior  superintendent  receives 
;^270  a  year,  rising  by  £\Q>  a  }'ear  to  a 
maximum  of  ^300  a  year.  A  fireman  in- 
capacitated by  infirmity,  who  has  completed 
fifteen  }-ears'  service  and  upwards,  and  has 
served  with  zeal  and  fidelity,  may  be  dis- 
charged with  a  pension  calculated  according 
to  a  scale  ;  and  should  he  complete  twent}'- 
eight  years'  service  he  may  retire  with  a 
pension  of  two-thirds  of  his  pay,  provided 
that  in  addition  to  twenty-eight  years'  service 
he  has  attained  the  age  of  fifty-five  years. 

London  has  always  been  fortunate  in  the 
men  to  whom  the  supreme  control  of  its  fire 
service  has  been  entrusted.  To  mention  no 
others,  the  names  of  James   Braidwood   and 
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Sir  l",\rc  Alassc)'  Shaw  arc  familiar  tliriniL;h- 
ciut  the  world  as  iiainos  of  officers  who  have 
brought  to  the  tlischarLje  of  their  tasks 
unboLindcd  enthusiasm  and  resource.  By 
them,  at  an_\-  rate,  the  duty  of  fighting  the 
flames  was  ne\er  treateil  ,is  an  opportunity 
for  the  (lispla\-  of  mere  physical  courage.  It 
was  alwa\s  that,  but  more  and  more  it  is 
realised  that  the  protection  of  lite  and 
pro[)erty  from  the  fire  demon  rei|uires  bi'ain 
and  thought  and  [jatient  organisation,  without 
which  the  fire  fighters  would  be  |)owerless 
in  the  [jresence  of  a  pitiless  foe.  ¥.\cn  the 
simjilest  drill  books  contain  information 
about  the  laws  of  matter — about  vacuiuns, 
latent  heat,  hydnistatics,  the  properties  of  air, 
the  meaning  of  the  co-efficient  of  expansion, 
and  a  ma/.e  of  chemical  and  mechanical 
detail  which  must  be  studied  b\-  all  those 
who  desire  to  rise  in  their  profession.  \'our 
sound  fireman  must  not  only  be  able  to 
mount  a  tottering  ladder,  he  must  know 
something  about  the  construction  and 
materials  of  buildings  ;  not  only  must  he 
be  ready  to  stand  in  a  fierce  blast,  but  be 
acquainted    with    the    theory    of  steam.       In 
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man\-  instances  the  risk 
of  fire  would  be  far  greater 
but  for  the  practical  ad\icc 
which  is  gi\-cn  by  a  fire 
officer  when  new  factories 
or  theatres  arc  being  built; 
and  the  true  aim  of  such 
a  man  is  not  to  figure  in 
a  roaring  fire,  but  to 
reduce  the  number  of  fires 
more  and  more  ever)-  year, 
h'ire  protection  is  \-ery 
different  from  fire  extinc- 
tion ;  it  is  less  heroic,  less 
conspicuous,  but  it  is  of 
infiniteh-  greater  import- 
ance to  the  .State. 

This  is  an  account  of 
the  human  side  of  firc- 
manship,  but  it  will  help 
us  to  understand  the 
tremendous  forces  at  the 
disptxsal  of  the  metropolitan 
service  to  mention  that 
the  staff  have  witiiin  their 
reach  78  steam  fire  engines, 
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15  manuals,  46  miles  of  hose,  99  hose  carts, 
184  escapes,  86  ladder  vans,  260  horses,  480 
telephone  lines,  and  1,110  alarm  calls.  A 
canteen  van  for  the  refreshment  of  the 
brigade  on  heavy  days  is  pro\ided  ; 
and  barges,  tugs,  floats,  bicycles,  and  a 
hundred  and  one  other  appliances  are  avail- 
able for  service  on  land  and  water.  With  the 
improved  water  supplies  of  the  large  towns 
the  need  for  powerful  engines  is  less  than 
it  would  otherwise  have  been,  and  it  is  not 
the  least  arduous  of-  the  duties  of  the  brigade 
to  subject  the  26,097  h}'drants  within  the 
117  miles  of  the  metro[)olitan  area  to  a  rigid 
scrutiny.  Owing  to  difficulties  of  gravitation 
the  pressure  in  the  mains  in  London  is  less 
than  in  some  other  cities  and  towns.  Thus 
Huddersfield  has  a  night  pressure  of  160  lb., 
Bradford  140  lb.,  Edinburgh,  Glasgow,  and 
Manchester  100  lb.,  and  so  on,  whereas 
London  does  not  exceed  a  nominal  70  lb. 
In  some  of  these  industrial  centres  the  high 
pressure  permits  of  sprinklers  being  fixed  in 
the  ceilings  of  the  factories,  and  whenever  the 
temperature  rises  above  a  certain  minimum 
the  valves  are  automatically  released.  Such 
a  system  is  not  so  ready  of  adaptation  to 
the  needs  of  London,  although  it  has  been 
adopted  in  many  factories,  and  for  the  highest 
buildings  the  most  powerful  engines  are 
requisitioned. 

All  these  appliances  have  to  be  studied 
and  cleaned  and  repaired  from  hour  to  hour, 
and  a  peaceful  da\-  of  drill  is  often  more 
tiring  than  one  on  which  disastrous  fires 
spring  up  in  every  quarter  of  the  city.  Each 
man  is  expected  to  familiarise  himself  with 
the  duties  of  his  immediate  superior,  so  as 
to  be  able  to  take  his  place  in  a  sudden 
emergency  ;  and  the  record  of  the  men  is 
carefully  followed  by  the  superior  officers,  in 
order  to  make  the  best  appointments  when 
vacancies  occur.  In  this  service  it  is  merit 
that  wins  the  race,  and  the  esprit  of  the  corps 
is  such  that  each  member  realises  instinctively 
that  he  is  the  master  of  his  own  fate. 

It  almost  invariably  happens  that  the 
appliances  sent  to  a  fire  are  in  excess  of  the 
actual  requirements.  Of  the  number  of  fires 
attended  by  the  brigade  in  a  recent  year 
only  99  out  of  a  total  of  3,684  were  classed  as 
serious.  The  Holborn  station  sent  steamers 
no  less  than  463  times  during  the  year,  but 


only  21  were  used.  The  number  of  historic 
fires  is  happily  small,  largely  owing  to  the 
great  celerity  with  which  conflagrations 
are  tackled  in  their  early  stages.  It  is  only 
on  rare  occasions  that  a  pitched  battle  is 
fjught  with  the  devouring  element.  At  the 
fire  in  Einsbury  in  the  summer  of  1894  a 
force  of  256  men  had  at  their  disposal  41 
steamers,  14  manuals,  2  h\-drants,  a  water 
tower,  and  1 5  escapes.  At  Cripplegate  in 
November,  1897,  the  number  of  men  was  294, 
with  5  I  steamers,  and  the  quantity  of  water 
used  was  estimated  to  reach  the  ti^tal  of 
15,000,000  gallons.  Water  was  being  pla)'ed 
upon  the  ruins  seventeen  days  after  the 
outbreak  occurred. 

The  arrangements  for  the  prompt  extinc- 
tion of  fires  throughout  the  kingdom  are  by 
no  means  so  complete  as  they  might  be.  The 
whole  question  was  e.xamined  by  a  Select 
Committee  of  the  House  of  Commons,  and 
the  evidence  collected  served  to  show  that  in 
many  important  centres  of  population  there 
are  practically  no  efficient  appliances  at  all. 
Out  of  1,025  urban  districts  in  England 
alone,  at  least  262  admitted  that  they  had 
no  brigades,  and  many  existing  brigades  are 
little  more  than  a  name.  Provincial  brigades 
may  be  classed  as  paid,  part  paid,  voluntary, 
and  private.  Paid  brigades  are  formed  either 
of  civilians  or  of  police,  and  the  important 
part  that  is  taken  by  the  police  force  in  the 
boroughs  may  be  gauged  from  the  fact  that 
out  of  the  13,511  men  forming  the  borough 
police  of  England  and  Wales,  132  are  wholly 
empIo)'ed,  and  1,263  ^re  partly  emplo}-ed,  in 
the  fire  service  of  their  own  localities.  Thu.s 
there  are  1,900  policemen  in  Liverpool,  of 
whom  55  perform  no  duties  e.xcept  those  of 
the  fire  brigade,  while  357  others  come  up  for 
a  month's  fire  duty — 18  at  a  time,  at  intervals 
of  about  twenty  months.  By  this  means  there 
is  always  a  large  reserve  force  of  constables 
with  a  technical  fire  training,  who  are  avail- 
able for  emergencies.  These  fire  policemen 
receive  2s.  per  week  e.xtra  pay  in  acknowledg- 
ment of  their  special  training,  as  well  .as  a 
small  additional  sum,  beginning  with  2s.  for 
the  first  hour,  for  any  fires  that  are  attended 
by  them  in  this  capacity.  So  also  at  Ports- 
mouth 19  policemen  are  told  off  for 
permanent  fire  duty,  and  the  whole  con- 
stabulary force  is  also  trained  in  sections  as 
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a  reserve.  At  Cardiff  26  constables  ha\'e 
a  .special  training,  and  are  therefore  available 
when  required  to  go  to  the  assistance  of 
the  permanent  brigade,  which  in  that  ca.se 
consists  of  a  dozen  civilian.s.  Other  cities 
and  towns  ha\-e  adopted  the  same  system 
of  a  police  reserve,  including  Bristol,  Norwich, 
Nottingham,  and  Sunderland.  The  Man- 
chester brigade  of  100  men  is  entirely  civilian, 
and   has  no    such  relationship  to  the  police, 


also  in  rcser\-e.  At  Newport  (Mon.)  the  chief 
officer  of  the  brigade  is  a  solicitor,  and  the 
mechanics  who  .serve  under  him  receive  no 
retainer,  but  only  their  honorarium  for  work 
done.  The  same  plan  is  adopted  at  Llanelly, 
except  that  here  the  brigade  contains  a 
leaven  of  seamen  within  its  ranks.  An 
excellent  example  of  a  voluntary  brigade 
is  to  be  seen  at  Pembroke,  where  there  is 
a  company  of  a  dozen  drilled  men,  who  have 
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being  in  that  respect  modelled  upon  the 
metropolitan  s_\-stem.  Glasgow  also  has  its 
independent  fire  staff,  a  bod\'  of  124  picked 
men,  each  of  whom  must  have  had  previous 
e.xperience  in  a  handicraft,  and  it  is  a 
justifiable  pride  with  which  their  chief  points 
to  the  fact  that  he  has  attended  nearly  six 
thousand  fires  with  his  brigade  without  losing 
the  life  of  a  single  man. 

At  Exeter  a  still  less  expensive  system 
is  adopted.  There  are  only  two  permanent 
officers,  and  the  rank  and  file  consists  of  a 
body  of  mechanics  emplo_\-ed  by  the  munici- 
pality. They  receive  a  retaining  fee  of  two 
guineas  per  annum,  and  a  small  payment 
for    each    fire    attended.      A    few    police    are 


no  engine,  but  rely  entirely  upon  a  couple  of 
hoses.  The  Rickmansworth  brigade  is  also 
voluntary,  the  chief  officer  being  a  medical 
man  and  a  justice  of  the  peace.  His  force 
consists  of  thirty  men,  and  the_\'  have  no  less 
than  three  engines,  one  of  them  worked  by 
steam  The  Teddington  brigade  obtains  no 
funds  except  such  as  are  contributed  volun- 
tarily or  obtained  from  the  owners  or  insurers 
of  property  that  has  been  saved. 

All  over  the  countr_\-  there  exist  elaborate 
organisations  within  docks,  factories,  as\-lums, 
and  other  large  institutions  for  the  e.xtinction 
of  fire  by  pri\ate  effort.  As  these  lines  were 
being  written  a  fire  broke  out  within  Marl- 
borough House,  and  it  was  promptly  attacked 
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hy  the  pri\'atc  briL;aclc  foniu-d  cii"  tlic  rnyal 
domestics.  The  tire  ])rccauti<)ns  at  Buckin;;- 
hain  Palace  and  Windsor  Castle  are  on  a  still 
more  elaborate  scale,  each  man  liaxini;  his 
recoLjnised  station,  to  which  he  repairs 
without  clela\-  upon  the  least  alarm.  One 
of  the  most  inU'reslin;^  dc\  elopments  of 
private  fire  brigade  training  is  to  be  found 
at  Newnliam  College.  Each  of  the  three 
halls  has  its  own  divisional  brigade,  with 
a  captain,  two  lieutenants,  and  sixteen 
members,  and  the  women  students  are 
able  to  ])oint  with  satisfaction  to  the  fact 
that  they  ha\e  been  able  to  extinguish 
two  fires  within  their  own  domain  without 
help  from  outside.  They  have  no  engine, 
as  the  h)-drants  within  each  hall  suffice  fin- 
all  emergencies,  and  the  fire  drill  is  an 
interesting  and  attracti\e  [ihysical  exercise 
on  its  own  account,  apart  fr(.)m  its  ulterior 
object. 

It  has  been  estimated  that  the  total  annual 
loss  from  fire  throughout  the  world  averages 
the  huge  sum  of  ;^45,ooo,ooo.  Of  this  it 
is  generally  said  that  a  fourth  represents  the 
loss  in  the  United  Kingdom  alone,  and  the 
importance  c)f  fire  fighting  as  a  national 
industry    will    thus    be    clearl\-    seen.      The 


expert  officials  are  desirous  of  some  reform 
of  the  statute  law,  in  order  to  improve  the 
status  of  firemen  and  to  relieve  tiiem  of 
some  disabilities.  Thus,  with  respect  to  the 
damage  done  by  \oluntary  brigades  when 
engaged  in  fire  extinction,  the  law  does 
not  ])rotect  them  from  the  lial)ilit\-  to  an 
action  for  indemnity.  The  use  of  the 
brigade  uniform  and  helmet  by  bogus 
biigades  should  be  forbidden  in  the  same 
w.iy  as  the  unauthorised  use  of  the  Army 
and  .\a\y  uniform.  It  is  believed  that 
firemen  would  welcome  the  ]X).s.se.ssion  of 
a  badge  of  efficienc)-,  conferred  after  an 
independent  inspection.  And  the  liability 
to  be  called  olf  at  a  critical  time  to  perform 
jury  service  is  another  anomaly  which  ex- 
perienced officers  wish  to  get  altered.  As 
the  local  bodies,  which  are  still  in  the 
infanc)-  of  their  work,  settle  down  to  the 
serious  duties  of  reform,  the  ini])erfections 
which  at  present  abound  in  many  ])arts  of 
the  realm  will  graduall}-  be  remtn'ed.  In 
no  direction  is  this  more  needed  to  be  done 
[jromptly  than  in  that  of  guarding  the 
national  wealth  against  the  insidious  foe 
to  combat  which  the  firemen  ;uul  their 
appliances  were  called   into  existence. 

Hki.\x  Morris. 
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FOR    the    bit;    tiuns    which    bustle  menac- 
ingly from   the   turrets  of  her   ships  of 
war   or    grimly    stand    guard    on    her 
fortress  ramparts,  Great  Britain  depends   on 
three  English  ordnance  works — the  Go\-ern- 
ment  Arsenal  at  Woolwich,  the  great  Elswick 
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factor}-  on  the  banks  of  the  Tyne,  and  the 
growing  works  of  Mckers,  Sons  and  Maxim 
at  Barrow-in-Furness.  Another  establishment 
there  is — that  founded  by  Joseph  Whitworth 
at  Openshaw,  Manchester — but  it  has  been 
amalgamated  with  the  larger  concern  at 
Elswick,  to  which  it  is  now  auxiliar}',  and 
under  whose  name  and  management  it  is 
carried  on.  Openshaw  and  Barrow  produce 
chiefly  quick-firing  machine  guns  of  special 
design  and  of  relatively  small  size,  such  as 
the  Maxim,  the  Catling,  and  the  Whitworth, 
together  with    torpedoes  and    armour  plate  ; 


it  is  from  Woolwich  and  h'.lswick  that  the 
nation's  heavy  ordnance  is  mainly  turned  out. 
It  is  an  impressive  and  almost  a  be- 
wildering sight  to  see,  as  the  writer  has 
seen,  the  nation's  guns  in  the  making  at 
I'llswick,  the  premier  ordnance  manufactor)-. 
It  is  a  sight  that  monarchs,  potentates, 
and  ambassadors  from  every  clime 
ha\e  travelled  far  to  see.  Elswick 
is  famous  for  its  entertainment  of  the 
world's  notabilities  who  \isit  Britain's 
shores.  Shahs  from  Persia,  princes 
from  India,  nobles  from  China  and 
Japan,  crowned  heads  frt)m  European 
States,  and  uncrowned  presidents 
from  American  republics,  learned 
societies,  and  royal  pleasure  parties 
iiave  held  it  a  privilege  to  pass 
through  its  maze  of  shops  teeming 
with  hirnian  life,  reverberating  with 
the  shriek  of  steam,  the  clang  of 
hammers,  and  the  whirr  of  machinery, 
and  there  witness  the  manifold  pro- 
cesses through  which  modern  ord- 
nance passes  in  its  evolution  from 
the  molten  metal  to  the  bright 
burnished  gun  complete  in  all  its 
intricate  parts,  and  ready  at  the 
instant  call  of  the  gunner  to  hurl  its 
death-dealing  missile  far  beyond  the 
range  of  human  vision.  You  may 
pass  from  shop  to  shop,  until  }-ou 
]ia\c  walked  three  miles  or  more, 
,,,,  until  )-our  ears  are  deafened  by  the 

ceaseless  buzz  of  machiner\',  until 
your  eyes  are  dazed  with  glowing  furnace 
and  revolving  shafts  and  cranks,  until  the 
senses  deaden,  and  the  mind  reels  in  the 
effort  to  grasp  it  all.  From  the  steel  works, 
where  the  huge  ingot  of  steel  comes  glowing 
at  white  heat  from  the  furnace  to  meet  the 
irresistible  grip  of  the  6,000-ton  pressure 
h}'draulic  press,  to  the  delivery  shop,  where 
the  finished  gun  awaits  the  firing  tests,  all 
is  order  and  design,  as  precise  in  the  smallest 
minuti;\;  as  comprehensive  in  the  general 
scheme.  Huge  boring  machines  bore  an 
absolutelv  flawless  steel  gun-barrel  weighing 
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up  to  40  tons  to  the  lincncss  of  ;i  i,OOoth 
part  of  an  inch.  A  titanic  L;un,  whose 
projectile  will  de\astate  a  city,  is  built  up 
\\-ith  a  watchmaker's  skill.  The  \isitor 
le;ucs  the  works  with  an  oxcrwhehninj;  sense 
of  their  tremencknis  energ_\-,  and  a  profound 
impression  of  their  creator's  Ljcnius  ;  but  the 
central  idea  he  carries  away  is  the  perfect 
union  of  strength  and  precision  which  he 
.sees  ever\'where  around  him.  The  ordnance 
works  are  infinitely  great  and  inhnitely 
little,  and  if  genius  is  the  art  of  taking 
pains  then  the  gun-maker  is  the  greatest 
genius  of  us  all. 

.At  Elswick  o\-er  fift_\-  large  shops  (including 
the  steel  works)  are  de\oted  to  the  making  of 
guns,  these  shops  covering  over  fifty  acres, 
employing  a  bus)'  army  of  from  15,000  to 
16,000  men,  and  turning  out  an  a\-erage  of 
eight_\--five  guns  of  all  sizes  and  t_\-pes  [)er 
month,  besides  mountings,  carriages,  turrets, 
and  ammunition.  The  enormous  value  of 
this  wi.irk  may  be  judged  Imm  the  fict  that 
a  50-ton  gun  is  worth  more  than  i,"  10,000, 
and  the  mountings  as  much  more. 

Like  the  battleship  for  which  it  is  in- 
tended, like  all   things   great   anil   sti'ong,  the 


modern  big  gun  is  of  slow  growth.  Its 
[)arts  pass  through  almost  incomprehensible 
stages  in  tlie  process  and  manufacture,  and 
are  subjected  to  test  after  test,  and  then  arc 
slowly,  and  with  the  utmost  care,  pieced 
together,  onl_\-  to  be  subjected  to  more  tests 
before  finall_\-  Icav'ing  the  makers'  hands.  It 
t.akes  from  ten  to  twehi'  mimthsto  make  a 
12-incii  Armstrong  gun.  Its  birth  begins  in 
the  melting-furnace,  where  Siemens-Martin 
steel  of  the  finest  (luality  is  subtl_\-  com- 
pounded of  the  best  .Swedish  iron,  rich  oxide 
ore,  and  ferro- manganese,  and  emptied, 
molten  and  glowing,  into  a  great  casting 
ladle,  from  which  it  runs  into  the  moulds, 
and  is  slowl}-  cooled  into  ingots  of  from  20 
to  40  tons.  The  ingot  from  which  the  barrel 
of  a  12-inch  gun  is  made  weighs  o\er  40  ton.s. 
Measuring  i.^  or  14  feet  in  length  when  it 
comes  fn  )m  the  fm-nace,  a  In  >le  is  bored  through 
it,  and  it  is  then  compressed  and  drawn  out 
in  the  jjowerful  ]i_\-draulic  press  which  works 
up  to  6,000  tons  pressure,  until  it  measures 
three  or  four  times  that  length.  ]5efore  the 
elongated  ingot  lea\-e;;  the  steel  works  it  is 
rough-turned  in  a  hca\y  turning  machine, 
and,  most   important   detail,  a  disc   is  cut  off 
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ROUGH-TURNING    A    GUN-BARREL    IN    TURNING    MACHINE, 
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each  end  in  order  to  test  the  quaht_\', 
elasticity,  and  tensile  streiiL^^th  of  the  steel, 
for  if  that  should  fail  a  new  int^ot  would 
have  to  be  worked. 

Before  the  hollow,  rough-turned  cylinder 
goes  further,  then,  the  steel  discs  cut  from 
it  are  severely  tested.  Out  of  these  discs 
there  are  cut  several  testing  pieces  about 
four  inches  long,  with  heads  resembling  short 
double-headed  bolts,  the  h}-draulic  testing 
machine  taking  hold  of  the  bults  at  cither 
end.  The  tests  are  made  in  a  little  (jffice 
not  far  away,  where  stands  a  machine  which 
does  not  take  up  much  more  space  than  a 
copying-press,  but  has  tremendous  power. 
The  first  duty  of  those  conducting  the 
tests  is  to  note  when  the  steel  commences 
to  move  or  yield  as  it  begins  to  elon- 
gate under  the  stress  to  which  it  is 
subjected  ;  then  a  piece  is  elongated  until 
a  point  is  reached  when  the  steel  ceases 
to  return  after  e.xpansion  to  its  original 
length  ;  and,  finallv,  the  breaking  stress  is 
ascertained  by  adding  weight  until  a  test 
piece  breaks.  A  self-registering  apparatus 
is  attached  to  the  bolts  in  the  first  two 
tests. 

The  first  test  shows  that  the  steel  began 
to  move  at  a  pressure  of  15  tons  to  the 
square  inch  ;  the  second  pro\'es  that 
the    amount    of    the    strain    which    the    steel 


will  stand  without  per- 
manent set  is  2 1  tons  per 
square  inch  —  in  the  bolt 
two  inches  long  the  measure 
of  elongation  is  found  tcv 
be  just  under  half  an  inch  ; 
and  the  third  shows  that 
it  breaks  at  36'3  tons  per 
square  inch.  In  the  case 
of  a  big  gun,  sa\-  50  tons,, 
the  minimum  requirements 
of  the  Goxernment  are 
_\-iclding  strain  1  I  to  1 5 
tons  to  the  square  inch ;, 
amount  of  elongation,  above 
15  per  cent,  of  the  length 
tested  ;  and  breaking  strain 
between  2~  and  35  tons 
per  square  inch.  These 
tests  refer  to  the  steel  in 
its  soft  state,  as  it  come.s- 
from  the  steel  works. 
Similar  tests  with  other  bolts  follow,  upon 
their  being  hardened  b\-  heat  and  tempered 
b\-  being  plunged  inti^  oil.  At  this  last 
series  of  tests  the  minimum  requirements 
for  a  similar  gun  are  these :  Yielding  strain,. 
25  to  33  tons  to  the  square  inch  ;  amount 
of  elongation,  aboxe  10  per  cent,  of  the 
length  tested  ;  and  breaking  strain,  38  to 
48  tons  per  square  inch. 

Assuming  that  the  tests  are  satisfactory, 
as  the}'  were  \\hcn  the  writer  saw  them,  the 
boring  of  the  gun  is  the  next  operation. 
At  the  first  "cut"  gi^  inches  are  taken  by 
a  circular  cutter  out  of  the  centre  of  the 
c_\-linder,  which  has  an  outside  diameter  of 
about  21  inclies.  With  the  barrel  30  feet 
long  the  rough  boring  occupies  more  than  a 
week,  although  the  machine  works  da\-  and 
night.  Tiie  borer  or  cutter,  which  is  carried 
on  the  end  of  a  substantial  shaft,  advances, 
at  the  rate  of  4^^  inches  per  hour,  that  is 
assuming  it  could  be  kept  at  work  con- 
tinuousl}-,  but,  as  a  matter  of  fact,  it  is 
frequently  withdraun  to  admit  of  the 
examination  of  the  bore  and  ensure  the 
accuracy  of  the  "  cut."  Although  it  has 
behind  it  a  powerful  pressure,  and  cuts  the 
hardest  steel  like  so  much  cheese,  the  bore 
travels  silentl)-,  and  with  singular  slowness. 
This  slowness  means  econoin}'  and  care.  Tlie 
slightest   irregularit}'   in   the   progress   of  the 
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bnrci"  nvcr  any  pari  <il  ihc  ivliiulcr  iniL;ht 
easily  mean  tlic  c^niplctc  ruin  nf  the  iiiL;iit. 
lla\ing  been  roii^ii-bored,  tiie  barrel  is 
tnunhened  b_\-  beini;  heated  and  tempered 
b\-  beini;'  di[:)[)ed  in  a  ])il  of  oil,  (ipcrati<.)ns 
naturally  iiuoKini;-  the  use  of  hea\\- 
h\-draulic  cranes,  which  are  all  oxer  the 
works.  Then  comes  the  difficult  and  tedious 
process  uf  "  fine-borinij."  The  fme-borini;- 
comprises  three  separate  borint^s,  and  in  llu; 
case  of  a  u-inch  or  50-toii  L;un  the  ri>UL;h 
"cuts"  in  this  stai;e  take  two  or  three  weeks 
each.  In  the  tinal  boring;'  from  700th  to 
,7,th  of  an  inch,  according  to  the  i;un,  is  left 
to  be  taken  out.  This  operation  recjuires 
the  greatest  care.  If  the  bore  becomes  torn 
or  damaged  by  the  breaking  of  a  tocil  di- 
seizure  of  the  boring  head,  a  barrel  which 
may  now  be  worth  between  ^{^2,000  and 
^■3,000  is  utterly  spoiled. 

The  barrel,  ha\!ng  been  fine-turned  in  the 
lathe  on  the  outside,  is  ready  to  receixe  the 
outer  coats  of  steel  with  which  a  gun  is 
built  up.  A  gun  is  reall)'  a  succession  of 
C}'liiulers  of  steel  shrunk  o\er  each  other, 
and  each  cylinder  has  to  be  treated  in  almost 
exactly  the  same  fashion  as  the  barrel  or 
central  tube — that  is  to  say,  has  to  be  tested, 
turned,  rough-  and  fine-bored,  and  gauged 
carefully  throughout,  to  ensure  correctness 
of  diameter.  To  attain  perfect  accuracy  in 
all    these    borings    is     no    easy    matter,    par- 


ticularly in  the  case  of  the  central  tube,  for 
as  the  cutter  of  the  bore  wears  down  as  it 
approaches  the  end  of  the  cylinder,  the 
diameter  of  the  tube  diminishes.  The 
1 2-inch  gun  consists  of  fi\e  cylinders  or 
layers,  or  fmr  be\'ond  the  barrel.  Tliese 
c_\linders  run  in  thickness  thus:  I^arrel.  4^ 
in.  ;  second  course,  5  in.  ;  third  course,  s}:{ 
in.;  fourth  course,  ^'^  in.;  fifth  cfiursc,  4-'',' 
in.  I'he  gun  is  thickest  o\ei'  the  powder 
chamber  -about  19I,  in. — because  it  is  the 
seat  of  the  explosion.  In  tlie  guns  made  for 
our  national  service  the  barrel  is  covered 
from  breech  to  muzzle  with  la\'ers  of  wire 
or  with  long  cylinflers  of  steel,  the  muzzle 
being  finished  off  with  the  old-fashioned 
nnizzle-swell.  In  the  (ililer  ])atterns  of  guns 
all  the  c\-linders,  except  the  inmost  one, 
were  in  short  lengths;  the  i  lO-ton  gun 
Comprises  no  fewer  than  forty-four  pieces, 
apart  from  the  breech  -  screw  and  the 
mechanism  fir  closing  it.  The  number  of 
tests  which  this  dixisioii  of  the  gun  into 
fort\'-fiur  sections  in\(il\es  is  striking  enough. 
The  barrel  is  creditefl  with  tweKe  tests  for 
each  end — 24;  the  other  43  pieces  ha\e  fiur 
test  pieces  taken  from  each  end — 344.  Thus 
the  total  number  of  tests  made  in  the  case 
of  e  ich  separate  gun   is  368. 

The  c\-linders  are  affixed  to  each  oth.er 
b\'  the  process  known  as  shrinkage.  lite 
bore  of  the  cv'linders  (a])arl  from  the  original 
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tube  or  barrel)  is  always  made  sliLjhtly  less 
than  the  outside  diameter  of  the  cylinder 
which  it  has  to  cover.  Expanded  by  the 
application  of  heat,  the  outside  cj'linder  or 
"jacket"  is  easily  slipped  over  the  inner  tube, 
and  as  it  gradually  cools  the  jacket  L;iips 
with  great  power  the  inside  cylinder.  When 
the  gun  is  thus  being  built  U})  it  stands  in 
a  pit,  where  the  cj'linder  jacket  next  to 
be  placed  upon  it  is  brought  by  a  h\-draulic 
lift  from  one  of  a  series  of  furnaces  heated 
by  gas  and  dropped  over  it.  With  a  shield 
over  it,  it  then  graduall)'  cools,  measures 
being  taken  to  ensure  that  it  cools  in  a 
uniform  fashion.  The  grip  of  the  c)-Iinders 
upon  each  other  grows  in  se\erit\'  as  the 
outside  of  the  gun  is  reached,  and  the  com- 
pression upon  the  original  cylinder,  of  course, 
increases  with  eacli  layer  added.  This  fact 
discloses  the  application  of  an  important 
principle  in  gun-making. 

In  a  natural  way  the  great  strain  following 
upon  the  explosion  of  the  charge  of  powder 
would  fall  heaxiest  upon  the  inner  cylinder 
(or  barrel ),  in  which  the  explosion  takes  place, 
and  the  outer  cylinders  would  only  e.xperi- 
ence  it  in  a  diminishing  degree,  in  a  degree 
which  diminishes  so  rapidl}-,  as  it  approaches 
the  exterior  part  of  the  gun,  that  it  might 
almost  be  said  to  have  disappeared  by  the 
time  it  reaches  the  outside  parts,  for,  as  it 
will  be  clear,  there  is  a  point  under  such 
circumstances  where  thickness  ceases  to  add 
strength.  By  subdividing  the  gun  into 
cylinders,  each  cylinder — having  been  put 
into  a  high  state  of  tension  by  being  shrunk 
on — brings  the  full  measure  of  its  p(.)wer  to 
withstand  strain  to  the  support  of  the  inner 
cylinder  or  bore,  and  the  other  parts  of  the 
gun,  that  is,  each  successive  layer,  reinforces 
the  accumulated  resisting  power  of  the  whole 
mass.  A  further  consequence  of  the  .system 
of  shrinking  the  c\-linders  one  over  the  other 
is  that  the  compression  experienced  by  the 
original  cylinder  or  barrel  is  so  severe  that 
the  outer  cylinders,  owing  to  their  being 
in  a  state  of  tension,  first  take  the  strain 
created  by  the  explosion,  and  as  the 
outer  c\'linders  expand  or  e.xtend  (as  the 
quality  of  metal  guarantees  that  they  will 
do),  the  strain  is  progressively  imparted  to  the 
original  tube,  which  ultimately  receives  its 
allotted  proportion. 


It  was  to  further  distribute  the  strain 
over  the  whole  gun  that  the  wire  or  steel 
riband  gun  was  adopted  at  Elswick  with 
such  success.  Great  additional  strength  and 
security  are  gained  in  a  gun  through  con- 
struction b)'  means  of  ribands.  The  gun  is 
also  lighter  than  one  built  in  the  ordinary  way. 
The  building-up  of  a  gun  in  ribands  minimises 
the  danger  from  flaw,  for  e\'en  sh(.)ulcl  a  flaw 
escape  ob.servation  when  the  riband  is  being 
bound  on,  it  is  confined  to  a  small  area, 
permits  of  the  employment  of  steel  of  greater 
strength  than  is  attainable  in  the  ingot 
form,  and  secures  more  full}-  and  efficiently 
than  is  possible  in  the  usual  form  of  manu- 
facture the  measure  of  tensiun  in  the  steel. 
If  our  gim  is  a  wire  gun,  then,  which  it  is 
nowadays  pretty  certain  to  be,  the  process 
of  wiring  must  begin  when  the  first  steel 
c)-linder  barrel  is  so  far  finished  as  to  be 
ready  for  its  jacket.  Before  that  is  shrunk 
on,  the  wiring  has  to  be  done.  The  riband, 
which  is  apparently  rather  more  than  a 
quarter  of  an  inch  broad  and  not  half  that 
thickness,  is  wound  on  C(jld  from  a  drum.  The 
gun,  re\ol\ing  slowly,  draws  the  riband  from 
the  drum,  while  the  drum  is  controlled  by 
a  brake  to  ensure  that  the  wire  is  brought 
into  a  full  state  of  tension.  The  strain 
varies  with  each  la}-er  of  riband,  these  strains 
being  determined  by  the  brake  apparatus 
attached  to  the  drum  shaft,  which  regulates 
the  amount  of  tension  required  for  each 
successive  la\-er.  In  the  lo-inch  gun  there 
are  fourteen  layers  of  riband.  The  riband 
portion  of  tlie  gun  is  covered  by  a  casing 
of  steel.  The  lo-inch  riband  gun  has  a 
thickness  of  walls  of  1 1  inches,  of  which 
3  inches  is  of  steel  riband.  In  some  of 
the  larger  guns  as  much  as  lOO  iniles  of 
riband    are    coiled    up  between  its  cylinders. 

Bored,  wired,  jacketed,  a  composite  whole, 
the  gun  must  now  be  "  rifled."  The  rifling  is 
one  of  the  most  interesting  operations  in  the 
series.  The  cutter  is  directed  in  its  twisted 
movements  b_\'  a  pinion  and  rack,  which  in 
their  turn  are  acted  upon  by  wheels  rolling 
along  a  slightly  curved  track  or  framework 
of  in_>n.  The  cutter  appears  to  tra\'el  along 
the  barrel  at  a  quicker  rate  than  does  the 
boring  bar  when  a  gun  is  being  bored  ;  but, 
although  the  rifling  only  extends  up  four- 
fifths  of  the  length  of  the  gun,  the  operation 
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occupies  a  week  to  a  month,  according  to 
size,  witii  the  machine  working  continuous!)-. 
The  pitch  of  the  rifling  is  progressive,  and 
•with  a  43-ton  gun  the  cutter  will  make  one 
turn  in  e\er_\-  30  feet.  The  cutter — which 
only  cuts  in  coming  out  —  goes  up  each 
groove  from  eight  to  twelve  times,  according 
to  the  hardness  of  the  metal,  and,  as  there 
are  eighty  grooves,  in  man\-  instances  it 
travels  along  the  gun  eight  hundred  times. 
The  greatest  conceivable  care  has  to  be 
exercised  in  the  rifling  of  big  guns,  as  the 
slightest  departure  from  the  true  course 
ma_\-  now  destro}'  material  and  work  worth 
together   ^lo.coo   or   i^i2,coo. 

The  gun  now  remains  to  be  "  cliambered  " 
and     fitted     with     the     breech  -  screw.      The 


system,  that  is,  the  breech- 
plug  and  the  breech-end  of 
the  gun  are  cut  into  corre- 
sponding screw-grooves,  only 
for  these  to  be  subsequently 
taken  out  to  the  extent  of 
one-half  in  opposite  quarter- 
sections,  so  that  the  breech- 
piece  is  easily  pushed  into 
the  gun — the  screw  parts  01 
the  breech-piece  passing  into 
the  indented  sections  of  the 
breech -end,  and  v/cr  ^'ersd — 
and  the  screws  drawn  into 
each  other  by  a  le\-er.  The 
interrupted  screw  is  rea!!_\' 
an  ingenious  form  of  lock. 
The  screw  in  our  gun  is  iS 
to  20  inches  long. 

The  fixing  of  the  breech- 
piece  dcmai-.cls  great  skill.  The  precision 
of  the  fit  is  a  \ital  point.  It  is  an  absolute 
necessit)'  to  prevent  the  escape  of  the  powder- 
gas  from  the  powder-chamber  through  the 
breech-]jieces.  The  escape  of  gas  through 
the  breech  is  prevented  in  this  way :  An 
annular  can\as  bag,  filled  with  asbestos  and 
suet,  is  placed  between  the  front  of  the  breech- 
screw  and  a  strong  steel  bolt  shaped  like  a 
mushroom  and  called  from  its  shape  "  the 
mushroom  head."  When  the  gun  is  fired 
the  pressure  of  the  powder-gas  forces  the 
mushroom  head  back,  compresses  the  canvas 
pad,  and  squeezing  it  outwards  makes  it  bear 
closely  against  the  interior  of  the  gun,  so  that 
an  escape  of  gas  is  impossible ;  when  the 
projectile  is  clear  of  the  gun,  and  the  pressure 


chamber,  which  is  enlarged  b\-  a  subsequent  is   remoxed,  the   pad   returns    to    its   original 

boring  after  the  bore  is  completed,  is  bottle-  condition    b}-    its    own    elasticity,    and    the 

shaped  ;  it  does  not  meet  the  bore  abruptly,  breech-screw     is      easily     \\-ithdrawn.       The 

but    the    two   diameters   are  joined    by  easy  effectual    closing    of    the    breech    so    as    to 

curves.      The    gunmaker    seeks    to    avoid    a  |:)re\-ent  the  escape  of   gas  has  long  been  a 

long    chamber,    as    it    gi\es    scope    for   wa\e  problem    whose    difficulty  is    onl\-   surpassed 

action  on   the   part   of  the  powder-gas,  with  b\-  its  importance,  for  it  must  be  remembered 

the  result  that  excessive  local  pressures  are  that  the  powder-gas    exerts  the  same   enor- 

created.     The  breech-piece  of  the  big  gun  is  mous   pressure  upon   the   breech-piece   as    it 

connected    with   the  breech-end    of  the  gun  does  upon  the  projectile  ;  but  that  the  Elswick 

by    a    hinged    platform.     The    breech -piece  Company  have  hit  upon  an  efficient  method 

or   breech-screw    of  the    no-ton   gun   draws  is    sufficiently   proxed    b\-  the    fact    that    the 


out  from  the  gun  on  to  a  sliding  tra\'.  In 
all  cases  the  breech-screw  or  breech-phig  is 
fastened  in  the  breech-end  of  the  guns  upon 
what    is    known    as    tiie    interrupted    screw- 


British    ser\ice   guns  arc  fitted    on  the  same 
principle. 

The     arrangements     for     firing    the    gun 
appear  to  be  simple,  but  as  a  matter  of  fact 
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they  arc  carefully  elaborate,  tor  unless  several 
levers  each  lie  in  a  particular  way  it  is  im- 
possible fur  the  needle-hammer  to  strike  the 
needle,  or  for  the  needle  to  strike  the 
primer.  'l"hc  small  pi'iiiu;r-carlrid;;e,  which 
b_\-  its  flash  fires  the  threat  charge  of  powder, 
is  ingeniously  constructed  so  as  to  ])revent 
the  escape  of  yas.  It  is  a  close-ended  tube, 
and,  the  metal  bein|4"  flexil)le,  the  cap,  which 
is  inside,  is  fired  by  the  striker  without  an\- 
hole  bein<j  made  throuLjh  the  base  of  the 
cartridLjc.  This  close  cartritlije  was  intro- 
duced b}-  the  Elswick  Company.  The  Ljun 
is  tired  by  the  hammer  at  full  cock,  which, 
movetl  by  a  pull  upon  a  lan\'ard,  strikes  the 
needle,  the  action  of  which  fires  the  powder. 
In  turrets  the  guns  are  fired  by  electricity 
by  the  commander,  who,  unlike  those  work- 
ing the  guns,  is  in  full  sight  of  the  object  of 
attack,  but  field  guns  are  generally  fired  b\' 
hand. 

Now    completed,    the    gun,    after    an    im- 
orsssion    of   its    interior    has    been    taken    in 


gutta-percha,  is  ready  for  proof  (iuns  arc 
almost  continually  being  ])ro\ed  at  a  range 
which  tile  lilswick  Compan)-  possesses  in 
the  moorland  district  of  Ridsdale,  thirtv- 
fi\e  miles  north-west  of  .\ewcastle.  Macliine 
guns  are  tried  on  the  moor  adjoining  the 
late  Lord  .Armstrong's  scat  at  Cragside,  near 
Roihbury,  forty  miles  froni  .Newcastle,  and 
ex]ierimental  firing  with  big  guns  is  carried 
on  at  a  tidal  range  of  four-and-a-half  miles 
at  Silk.ilh,  on  the  west  coast.  Only  the  guns 
ordered  b\'  the  Briti.sh  Government  go  to 
their  destination  unproved.  Of  course,  in 
the  case  of  guns  fitted  to  shi[)s-of-war  built 
at  Elswick,  sjjccial  firing  tests  alwav's  con- 
stitute part  of  the  trial  trip  to  wliich  the  ship 
is  subjected  before  being  duly  handed  o\er  to 
her  owners.  So,  naturally,  are  guns  fitted  on 
his  Majesty's  ships  before  the  ships  are  put  in 
commission.  And  it  is  |)roof  of  the  gun- 
makers'  accurac}-,  whether  at  Elswick,  Wool  ■ 
wich,  or  elsewhere,  that  these  guns  seldom 
fail  in  successful!)-  passing  tiieir  firing  tests. 

R.  W.  John. SON. 


i holo :   O'Ci^otji  ^  Co.,  JSlntnd.   ll'.C. 
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HOW    MONEY    IS    COINED. 

A    VISIT    TO    THB    ROYAL    MINT. 


IF  you  stand  at  the  north  end  of  the  Tower 
]5ridge,  \vith}'our  back  to  Father  Thames, 
you  will  ha\'e  the  ancient  Tower  of  London 
on  )-our  left  hand  and  the  outskirts  of  St. 
Katharine's  Docks  on  the  other.  In  front 
of  you  there  rises  a  block  of  old-fashioned 
buildings,  whose  gates  are  guarded  night  and 
day  by  red-coated  sentries.  This  is  the  Royal 
Mint,  where  all  the  money  coined  in  England 


IHE    GOLD    .MKI.TINC.    KOUM. 

is  made.  Some  of  the  operations  by  which 
money  is  coined  are  shown  to  pri\-ileged 
visitors  at  certain  hours,  l^ut  the  number  of 
people  admitted  at  one  time  is  only  half  a 
dozen,  and  in  the  course  of  the  year  less 
than  10,000  \-isitors  enter  their  names  in 
the  book.  For  this  reason  the  special  photo- 
graphs which  we  are  privileged  to  publish 
will  be  welcomed  with   interest. 

Leaving  the  Tower  Hill,  with  its  romantic 
associations,  behind  us,  let  us  cross  the 
road  to  the  little  postern  gate,  at  which 
two  police  sentries  are  stationed.  The 
neighbourhood,  dingy  as  it  now  is,  should 
be  sacred  in  the  eyes  of  e\-cr_\'  Englishman, 
because    it    is    the    oldest    part    of    London. 


For  centuries  the  spot  upon  which  we  are 
now  standing  was  the  site  of  the  old 
abbey  of  Eastminster,  which  at  one  time 
was  more  famous  than  its  great  rival  at 
Westmin.ster.  Until  the  beginning  of  the 
nineteenth  centur)-  the  minting  of  money 
had  been  carried  on  in  London  at  the 
Tower  ever  since  the  time  of  the  Romans 
themselves,  but  in  181 1  the  sum  of  ^^250,000 
was  voted  for  the  purpose 
of  erecting  the  Royal 
Mint,  and  since  that  time 
\arious  changes  have  been 
made  in  the  buildings  to 
enable  them  to  cope  with 
the  en(_)rmous  and  in- 
creasing demand  for 
coins  that  comes  from 
every  part  of  the  Empire 
}'ear  after  yenr. 

All  this  time,  we  \\ill 
suppose,  the  police  officer 
has  been  examining  our 
credentials.  We  at  length 
fi  n  d  C)  u  r  s  e  1  \'  e  s  in  a 
spacious  courtyard,  neatly- 
laid  out  with  greener}-. 
In  the  corners  ma\'  be 
seen  the  official  residences 
of  the  Deputy  Master,  the 
superintendent,  the  assayer,  the  chief  clerk, 
and  other  officials  who  are  always  on  the 
spot.  The  imposing  structure  in  the  centre 
contains  the  Mint  Office,  by  which  all  the 
\\-ork  of  this  curious  colon}-  of  skilful  artisans 
is  regulated.  The  first  thing  to  be  done — 
on  the  principle  of  the  famous  Mrs.  Glasse 
— is  to  catch  }-our  ore.  This  comes  into 
the  ]3ossession  of  the  Mint  in  the  shape  of 
ingots,  which  at  busy  times  arri\e  in  vans 
two  or  three  times  a  week.  After  running  the 
gauntlet  of  the  sentinels,  the  vans  rattle  over 
the  cobble-stones  of  the  court}'ard  to  the 
main  entrance.  Through  this  the  ingots  pass, 
and  after  being  weighed  the}-  are  stored  in 
the  strong-room  until  the\-  haxe  been  assa\-ed. 
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Tlie  S"'*^'  iiiLjots,  which  ;ill  cnmc  fnun  {hv 
Bank  of  England,  weigh  400  ounces  apiece, 
and  there  are  times  when  the  Mint  has  a 
little  stock  of  35  tons  of  gold  to  go  on  with. 
Silver  ingots,  on  the  other  hand,  weigh  about 
100  lb.  each,  and  there  may  be  a  small  matter 
of  20  tons  in  stock  at  a  time.  Copper  is  also 
required,  but  this  tlocs  not  always  arrive  in 
the  form  of  ingots  nowadays,  but  is  delivered 
b}-  a  Birmingham  factory  in 
the  form  of  blank  discs,  ready 
for  stamping  into  bronze 
coins,  of  which  the  a\-erage 
production   is  a  ton   per  day. 

K\er\-  morning  the  chict 
officials  have  to  decide  what 
coins  are  to  be  made.  Some- 
times the  Bank  of  England 
infiinns  the  .Mint  that  it  is 
running  short  of  halt-sover- 
eigns ;  at  another  time  there 
may  be  a  (jemaiul    from   the 


the   same  wcigiit  of  metal,  but   in   the  form 
of  finisheii   coins. 

ilis  first  care  is  to  [)ass  it  on  tn  the 
melting  house.  This  is  a  sort  of  kitchen, 
with  se[)arate  departments  for  gold  and 
siher,  and  a  staff  of  about  si.vteen  men. 
,A  couple  of  ingots,  with  s(jme  of  the 
waste  gold  left  after  the  coins  have  been 
cut    from    the    strips,    are    dropped    into    a 
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Bank  of  South  .Africa  fcjr  an  e.xtra  supply 
of  siKcr  mone}'.  All  the.se  little  points  ha\-c 
to  be  taken  into  consideration,  and  the  work 
is  planned  out  accordingh-.  Let  us  suppose 
that  sovereigns  are  to  be  made  on  a  certain 
day.  So  much  gold,  with  the  ]3roper  propor- 
tion of  alloy,  is  weighed  out  and  delixered 
to  the  superintendent,  who  is  responsible  for 
passing  it  on  from  room  to  room,  until  he 
returns  it  again  to  the  chief  office  in  precise!}- 
30 
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blacklead  crucible,  which  is  then  lowered 
into  one  of  the  eight  fni-naces  that  stand 
in  a  row.  The  gold  and  the  copper  are 
slowl)-  melted  until  they  ha\e  the  ap]5ear- 
ance  of  so  much  dull  coloured  liquor.  At 
the  end  of  ;ui  hour  the  red-hot  crucible  is 
lifted  by  means  of  tongs,  and  the  molten  gold 
poured  into  eight  or  nine  moulds,  each  of 
which  produces  a  bar  of  the  \-aluc  of  about 
^^600.  Ivich  of  the  furnaces  is  therefore 
able  to  melt  its  little  potful  six  times  in  the 
course  nf  the  da\',  and  when  the  Mint  is 
engaged  updii  this  feast  nf  Midas,  it  is  able 
to  tiu'u  out  gulden  hai's  at  the  rate  of 
a  quarter  of  a  million  sterling  every  day. 
The  same  course  is  ])ursued  wlien  boiling- 
silver,  e.\ce]it  that  the  bl;icklead  saucejians 
used  Inr  this  metal  hold  about  5,000  oz. 
apiece.  No  one  could  possibl\-  lift  such  a 
weight.  The  silver  crucibles,  therefore,  are 
])icked  up  b\-  an  electric  crane,  which  carries 
them  round  the  melting  house  with  startling 
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rapidity  to  the  place  where  the 
moulds  stand  read}-.  Here  they  are 
tipped  up  at  an  angle  that  allows 
the  ijlistening,  fiery  liquid  to  flow  out 
of  the  lip  of  the  crucible  into  the 
moulds,  which  one  by  one  are  pushed 
under  the  burning  fountain. 

If     the     men      ha\e      stirred      the 
materials  well,   the  bars   will   by   this 
time    be    of  a    uniform   composition, 
the  gold  allo}-ed  with  one-twelfth  of 
copper,  the  siher  with  three-fortieths. 
But  the    bars  are  not  always    homo- 
geneous, and  a  fragment  is  cut  from 
the  first  and  last  bar  in  each  potful, 
to  send  to  the  assayer.     If  his  report 
is  unfavourable,  it  is  melted  all  over 
again,  and  this  happens  about  once  in  every 
twenty  times.     If,  on  the  other  hand,  the  bars 
are  found  to  be  up  to  the  standard,  they  are 
cooled,  smoothed  over  at  the  rough  edges,  and 
transferred  once  more  to  the  huge  balances, 
in  which  the  metal  that  was  first  weighed  on 
its    entrance    in    the    form    of  ingot    is    now 
weighed  on  its  exit  in  the  form  of  bars. 

The  next  stage  in  the  history  of  money- 
making  is  reached  by  the  arrival  of  the  bars 


thp:  annealing  room. 


Here  a  ganger,  with  a 


(.ULNLNG    I'KhbShS. 


in  the  rolling-room, 
staff  of  ten  assistants,  takes  possession  of  the 
bars,  which  may  be  of  the  thickness  of  half 
an  inch,  and  pas.ses  them  between  a  succession 
of  powerful  steel  rollers.  By  this  means  they 
are  gradualK'  made  longer  and  thinner,  until 
at  length  they  become  thin  fillets,  slightly 
thicker  than  the  coins  for  which  the)-  are 
intended.  The  first  machine  is  called  the 
breaking-down  machine,  and  it  receives  each 
bar  into  its  inexorable  jaws  ten  times 
over.  Four  other  machines  carry  on  in 
succession  the  operation  of  thinning,  but 
before  a  fillet  is  done  with  it  has  to 
endure  the  pressure  of  these  tremendous 
rollers  more  than  thirt}'  times. 

The  strips  of  metal,  which  now  look 
like  the  brass  bands  sometimes  used  for 
muslin  window  blinds,  are  b}'  this  time 
read}-  for  the  cutting  room.  First  of  all, 
they  are  submitted  to  the  tender  mercies 
of  a  pair  of  drags,  which  have  been  in 
use  since  the  year  1816.  B}-  this  machine 
Uic  strips  are  dragged  over  and  over 
again  between  two  rollers,  which  give 
them  an  e\-en  thickness.  Each  strip  is 
then  taken  to  a  cutting  press,  which 
launches  circular  discs  out  of  it  at  the 
rate  of  150  per  minute.  The  discs 
hereupon  are  transferred  to  a  machine, 
b\-  which  they  are  marked  with  a  pro- 
jecting rim,  and  are  now  ready  for  the 
annealing  furnaces.  After  being  raised 
to  a  cherry-red  heat,  they  remain  in 
these  furnaces  for  a  quarter  of  an  hour 
at  a  temperature  of  about  1,600  degrees 
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l-";ilir.,  and  aic  ihcn  cimlcd  in  wati-i',  washed, 
and  thniwii  into  hcccliwood  sawdust,  wliicli 
is  supplied  by  the  chairniakers  at  ili,L;li 
\V')xombc. 

The  time  has  now  arrived  fur  the  bhink 
■discs  to  be  raisetl  to  tiie  diL;nity  of  coins 
b}-  being  impressed  with  the  portrait  of 
the  Sovereign,  and  with  tiie  other  de\ices 
b)^  which  the  coin  is  distinguished  from  all 
others  of  the  same  si/.e,  British  or  foreign, 
old     or    new.      This     part     of    the     work     is 


behind  a  glass  partition,  antl  there,  taking 
up  a  handful  of  coins,  allows  them  to  fall 
indi\idually  Ujjon  a  steel  slab,  and  then,  h\- 
the  ring,  detects  an\'  cracked  or  flawed 
coins. 

The  most  delicate  o[)eration  of  all  has  still 
to  be  performed.  The  coins  pass  into  the 
weighing  room.  Here  the)-  are  passed  down 
a  tube  into  an  automatic  weighing  machine, 
so  tender  and  .sensitive  that  it  has  to  be 
iirotected   from   the  slightest    di'auL>ht    of   air 
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performed  b_\-  twenty  presses,  wor1<ed  bv 
hydraulic  power,  and  each  attended  b\-  an 
alert  operative,  who  feeds  the  discs  into  his 
machine  at  the  rate  of  ten  dozen  per  minute. 
This  he  does  hour  after  hour  for  seven  hcjurs 
each  day.  Each  press  is  able  to  stamp  an\' 
coin,  fnjm  a  farthing  to  a  £y  piece,  with  the 
exception  of  the  crown,  the  peculiarity  of 
which  is  that,  instead  of  a  "  milled  "  edge,  it 
is  ])ro\ided  with  an  inscription  round  the 
rim.  This  is  scjueezed  into  the  edge  of  the 
coin  b_\-  means  of  a  collar  in  three  pieces, 
and  for  this  pur[3(jse  a  special  press,  recjuir- 
ing  the  attention  of  two  men,  has  to  be 
used. 

The    coins    are    now    taken     away    to    the 
"ringer,"    as    the    bo\-    is    termed.      He    sits 


In*  being  placed  inider  a  glass  case.  .\ 
so\ereign  is  allowed  to  \ar)-  from  the 
standard  weight  by  a  difference  of  oiie- 
tifth  of  a  grain  more  or  less,  and  the  result 
of  ]jassing  it  under  the  critical  e)-e — or  rather 
finger — of  the  automatic  balance  is  to  throw- 
it  into  one  of  three  boxes,  according  to 
whether  it  is  "good,"  light,  or  heavy.  It  is 
found  In-  experience  that  onl_\-  2  per  cent, 
of  the  siKer  pieces  are  abo\e  or  below  the 
standard  weight  allowed,  w-hereas  gold  pieces 
to  the  number  of  12  in  every  lOO  have  to  be 
re-melted  and  passed  through  all  the  pro- 
cesses of  coining  over  again. 

The  "good"  moricy  is  taken  out  of  the 
tills  as  fast  as  it  is  weighed.  The  gold 
coinage  is  now  counted   into /,  loo  bags,  and 
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taken  to  its  strontjliiild^  there  to  await  its 
removal  to  the  Bank  of  Ent;land  for 
circulation  all  over  the  world.  The  silver 
and  bronze  coinage  is  counted  by  machiner\-. 
The  coins  are  brought  in  bags  to  be  taken 
up  to  the  centre  of  the  machine,  and  there 
received  by  the  two  men  at  the  top,  who 
empt\-  the  bags  on  to  a  .sloping  slab,  the 
coins  falling  into  a  single  channel  or  funnel, 
and  there  by  their  own  weight  revohe  an 
interchangeable  cog-wheel,  which  is  inserted 
to  suit  the  value  of  the  coins  to  be  counted. 
This  wheel  revolves  so  many  times,  accord- 
ing to  the  value  of  the  coin,  and  ^\•hen  a 
hundred  pounds'  worth  of  siher  has  passed 
the  wheel  stops.  When  the  man  below  has 
collected  the  coins  in  bags  he  releases  the 
machine,  and  the  operation  is  repeated. 
One  link  in  the  chain  still  calls  for  a  final 


word.  The  patterns  which  are  stamped 
upon  the  two  faces  of  a  coin  are  produced 
b}'  means  of  dies.  These  are  made  from  the 
original  matrix  engra\-ed  by  the  artist  to 
wliDin  this  responsible  task  is  entrusted,  and 
onl)'  one  matri.x  exists  for  each  design. 
From  this  a  punch  is  produced  b_\-  enormous 
pressure  in  a  die  press,  and  the  punch  in  its 
turn  is  used  for  the  manufacture  of  the  dies, 
each  of  which  is  not  able  to  stamp  more 
than   70,000  pieces. 

This,  then,  is  a  brief  outline  of  the 
processes  through  which  the  many  millions 
of  coins  minted  every  year  on  Tower  Hill 
have  to  pass,  and  it  is  not  to  be  wondered 
at  that  in  c\ery  part  of  the  world  the 
British  sovereign  is  accepted  as  a  s\'mbol 
of  sterling  \alue,  of  unimpeachable  integrit}', 
and  of  artistic  excellence. 

E.   G.    H.\Ri\IER. 


{T/ie  ilhistiatitius  iitcojHpaiiying  this  article  ai'e  from  photographs  spfciatlv  taken  for  the  purpose^  and  ars  the 

copyright  of  Cassell  and  Co.,  Ltd.) 
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AN    IKISH    LACE    CLASS,    AkDAKA. 


K     U'ckit,  lk!/ai:. 


THE   MAKING    OF    LACE. 

ONE    OF    THH    MOST    INTRICATE    OF    BRITAIN'S    INDUSTRIES. 


FEW  industries  a[)peal  to  women  like  the 
making  of  lace.  The  fabric  is  so 
delicate  and  fine,  so  gossamer-like,  and 
yet  so  strong,  and  the  tracings  are  so  infinite 
in  variety  and  beautiful  in  design,  that  woman 
regards  the  product  of  this  manufacture  as 
a  perquisite  of  her  sex.  Man  is  allowed  silk 
facings  toliis  coat,  he  has  linen  handkerchiefs, 
and  wears  woollen  socks,  but  after  he  is  able 
to  walk  he  rarely  ever  uses  lace  of  any  kind. 
On  the  other  haiifl,  it  is  most  intimately- 
associated  with  all  the  great  occasions  of 
his  sister's  life  :  it  forms  the  princi]3al  orna- 
mentation of  bab\-'s  christening  robe  ;  it 
adds  to  her  charms  when  later  she  enters 
church  as  a  bride  ;  in  middle  age  it  helps  to 
throw  back  the  years  ;  and  it  is  a  lace  cap 
which  adorns  grann)''s  honoured  head  as  her 
da\-s  draw  genth'  to  their  close. 

In  \arious  wa_\-s  has  the  manufacture  of 
lace  been  introduced  into  these  islands. 
From  Greece  and  the  Ionian  Isles,  by  way 
of  Venice  and  Flanders,  the  art  has  come, 
but  not  always  as  a  free  gift.  The  secrets 
of  such  crafts  arc  carefully  guarded,  and  half 
a  century  ago,  when  Mother  .Snn'th,  of  the 
Presentation  Con\-cnt   at  Youghal,  conceived 


the  idea  of  occupying  the  children  under  her 
care  with  this  industry,  she  harl  to  unra\-el 
designs  thread  b_\'  tliread  before  she  could 
solve  the  intricacies  of  their  details. 

The  making  of  lace  is  the  occupation  of 
two  distinct  classes  of  workers,  who  labour 
under  different  conditions  and  in  different 
parts  of  the  country.  1  land-made  lace  is 
the  emplo\'ment  of  women  and  girls,  and  is 
carried  on  in  small  country  towns  and  \illages, 
many  of  which  are  remote  from  the  railroad 
and  the  bus\-  world's  whirl.  According  to 
a  petition  sent  to  Parliament  a  cou|)le  of 
hundred  }-ears  ago,  the  lace  manufacture  of 
England  was  "  the  greatest  iie.xt  to  the 
woollen,"  and  maintained  "  a  multitude  of 
peojjle,"  but  it  is  now  chiefly  confined  to 
the  counties  of  Devonshire,  Bedfordshire, 
O.xfordshire,  and  Buckinghamshire,  and  to 
se\'eral  parts  of  Ireland. 

Machine-made  lace  is  localised  in  the 
count}-  and  district  of  Nottingham.  There 
huge  factories,  many  storeys  high  and  built 
at  the  cost  of  many  thr)usands  of  pounds, 
are  busy  night  and  da_\-  with  the  whirr  and 
hum  of  innnensc  machines  which  only  men 
are  allowetl  to  \\ork.      Women  and  girls  find 
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a  place  in  tlie  dressing  and  finishing  opera- 
tions, but  so  unusual  are  the  conditions  under 
which  tlie\'  labour,  and  so  exacting  the 
material  o\er  which  they  have  charge,  that 
Acts  of  Parliament  have  been  specially 
modified  for  their  benefit.  It  is  impossible 
to  sa\'  preciscl}-  how  many  people  are 
emploN'ed  in  the  industr_\',  but  the  number 
ma\'  be  put  at  50,000,  about  half  of  -whom, 
including  some  9,000  men,  are  in  the  Notting- 
iiam  district. 

Considering  first  the  manufacture  of  hand- 
made lace,  it  must  be  pointed  out  that  here 
again  there  are  two  distinct  kinds — needle- 
point, which  in  the  United  Kingdom  is  con- 
fined to  Ireland,  and  pillow  lace,  the  cottage 
industr)'  of  England.  It  is  so  named  because 
the  worker  has  a  pillow,  or  cushion,  stuffed 
with  straw  and  co\ered  with  printed  calico, 
upon  her  lap  as  support  for  the  pins  round 
which  she  entwines  her  thread.  Upon  the 
pillow  is  fastened  a  sheet  of  parchment,  with 
the  pattern  duly  traced  and  pricked  over  with 
pin-holes  at  every  point  where  pins  require  to 
be  inserted  in  the  course  of  the  work.  There 
are  also  at  hand  a  number  of  bobbins,  now 
made  of  wood  but  formerly  of  fish  bone,  each 
provided  with  its  quota  of  linen  thread 
and   attached  to  one  of  the  pins.       Starting 


fmm  the  first  of  these,  the  worker  intertwists 
and  crosses  the  thread  by  passing  the 
bobbins  round  the  pins  and  over  and  under 
each  other.  Thirty  or  forty  bobbins  are 
generally  required  for  one  pattern,  but  in  the 
execution  of  the  most  elaborate  kinds  of 
Honiton,  Bedfordshire,  or  Buckinghamshire 
lace  as  many  as  1,000  may  be  necessary. 
The  size  of  pillow  used  varies  in  the  different 
lace-making  counties,  but  the  method  of 
work   is   the  same. 

In  old  times  the  net  as  well  as  the  flower, 
sprig,  or  "  gimp "  was  made  b)-  hand,  but 
nowadaws  the  net  comes  from  Nottingham, 
and  generall)-  sprigs  only  are  hand-made. 
Lace-making  has  always  been  an  ideal 
cottage  industry  ;  it  can  be  carried  on  entireh- 
at  home,  much  or  little  can  be  done  accord- 
ing to  time  and  inclination,  and  the  pillow 
can  be  laid  down  at  will.  The  workers  are 
able  to  add  materiall}'  to  the  famil_\-  resources, 
and  during  the  hard  winter  of  1S95,  when  the 
fisheries  of  De\'onshire  failed  to  support  the 
husbands,  the  nimble  fingers  of  the  wives  kept 
the  homes  together  without  the  necessit}-  of 
applying  for  relief  Old  and  \-oung  alike  are 
to  be  seen  at  work  in  the  picturesque  gardens 
and  iv}'-covered  porches,  as  well  as  in  the 
numerous   Lace  Schools  which  ha\-e  done  so 
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much  to  stinuilatc  the  iiidiistn-.  County 
Council  classes  are  also  now  held  in  \-arious 
places — some  for  _<;ro\vn-up  people  and  others 
for  children,  as  the  earlier  they  learn  the 
mere  proficient  are  they  likely  to  become. 

A  different  system  pre\ails  in  Ireland. 
Pillows  are  here  no  lon<4er  needed  ;  the  needle 
takes  the  place  of  the  bobbin,  and  much  of 
the  work  will  be  found  to  resemble  embroider)-. 
The  modern  development  of  the  industr)'  is  to 
be  traced  back  to  the  famines  of  fifty  \'ears 
aLro,    when    the    nuns    of    the    Presentation 


luime  in  the  cottages  as  well  rs  in  the 
convents.  We  may  especiall)-  note  the  tam- 
bour lace  of  Limerick,  which  is  so  called 
because  the  frame  on  which  it  is  worked 
resembles  a  drum-head  or  tambourine.  On 
this  is  stretched  a  piece  of  Xottini^ham 
net,  and  thread  is  drawn  b\-  a  hooked,  or 
tambour,  needle  through  the  meshes  accord- 
ing to  a  design  placed  before  the  worker. 
Nothing  comes  amiss  to  the  Irish  lace-maker 
— Venetian  point,  Italian  reticella  work, 
Iloniton  pillow,  and  other  s[)ecialities  arc  all 
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Convent  at  Youghal,  a  little  to  the  east  of 
Cork  and  Oueenstown,  selected  girls  with  a 
taste  for  fine  ncedleuorls,  and  taught  them 
to  utilise  their  talent  in  lace-making.  This 
district  produces  the  famous  "Irish  point," 
and  tourists  from  Glengariff  to  KiUarney 
are  often  allowed  to  see  the  girls  at  work  in 
the  more  public  rooms  of  the  con\ent,  their 
fingers  bu.sy  with  the  needle  as  if  for  dear  life. 
The  patterns  are  drawn  out  b_\-  the  nuns  in 
their  private  compartments  and  pas.scd  on 
to  workers,  numbering  some  fift}-  or  sixty, 
under  the  charge  of  a  sister  of  the  con\'ent. 
Though  seemingly  so  light,  the  lace  made 
by  them  possesses  ver)-  great  dural.)ility, 
and  it  is  almost  impossible  to  rip  o|)cn 
the    stitches. 

Somewhat  similar  is  the  "ro.se  point"  of 
the  convents  of  County  I'"ermanagh,  and  many 
other  districts  of  Ireland  have  their  own 
particular  variet)-,    the    work    being    done  at 
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eagerly  seized  by  the  nuns  to  suggest  to  them 
new  designs  and  ways  of  working. 

From  these  rural  and  thinly  populated 
districts,  the  lo\-ely  shores  of  Lough  ICrne,  the 
romantic  combes  of  Devonshire,  and  the 
quaint  hamlets  of  the  home  counties,  we 
tnrn  to  the  busy  city  of  Nottingham,  the 
birthplace  and  still  the  principal  centre  of 
machine-made  lace.  The  |)rocess  of  manu- 
facture is  one  of  the  most  intricate  and 
complicated  among  l?ritain's  industries,  and 
the  machines  used  are  standing  witnesses 
to  the  ingenuity  of  man.  According  to  Dr. 
I're,  one  of  the  most  competent  of  authorities, 
the}-  probably  surpass, in  ingenious  mechanism, 
those  in  use  in  any  other  industr\-.  He 
declared  a  bobbin-net  frame  to  be  as  much 
be_\'ond  the  most  curious  chronometer  as 
that  is  beyond  a  roasting-jack.  Despite  its 
coniplications,  however,  the  lace  machine  is 
reall}-  onl\-  a  de\elopment  of  Lee's  stocking- 
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frame.  The  story  is  too  long  for  telling  here. 
It  must  suffice  to  say  that  at  the  beginning 
of  last  centur}-  Heathcoat  invented  a  machine 
which  made  it  possible  to  twist  round  each 
other  an  indefinite  number  of  threads,  and 
to  cause  each  thread  to  traverse,  mesh  by 
mesh,  every  other  thread  in  the  width  of 
the  fabric  being  netted.  The  machine  in 
general  use,  the  Levers,  is  an  improvement 
upon  this,  and  new  patents  are  continually 
being  registered.  To  understand  the  process, 
however,  we  must  visit  one  of  the  big 
Nottingham  factories,  by  preference  that  of 
Messrs.  Pratt,  Hurst  and  Co.,  whose  or- 
ganisation admirably  illustrates  the  different 
conditions  under  which  the  various  processes 
are  carried  out.  These  are  generally  under- 
taken b_\-  distinct  firm.s,  but  in  the  case  of 
Messrs.  Pratt,  Hurst  and  Co.  occupy  separate 
factories,  each  under  its  own  manager.  Levers 
machines  are  established  in  one,  curtain 
machines  in  another,  bleaching  and  dressing 
take  place  in  a  third,  and  the  final  operations 
and  the  making-up  are  carried  on  in  the 
warehouse  in  the  district  of  Nottingham 
appropriately  known  as  Lace  Market.  An- 
other large  firm  has  its  curtain  machines  in 
Scotland,  the  lace  being  then  brought  to 
Nottingham  for  dressing  and  finishing,  owing 
to  the  abundance  of  female  labour  in  the 
lace  city. 

The  first  department  to  be  visited  is  the 
designing-room.  The  designs  are  complete 
drawings,  either  entirely  original  or  suggested 
by  old  fabrics,  and  the  pattern  is  afterwards 
traced  on  drafting  paper,  ruled  out  into 
a  network  (if  ver_\'  small  squares,  the  course 
taken  b_\'  the  thread  being  carefully  shown 
by  the  draughtsman.  The  squares  are  then 
numbered,  and  the  numbers  entered  as  a 
column  of  figures,  this  being  handed  o\-er  to 
an  operator,  who,  with  a  special  machine, 
having  a  keyboard  something  like  a  con- 
certina, punches  holes  corresponding  to  the 
numbers  in  narrow  strips  of  thin  mill- 
board, the  arrangement  of  holes  being  groups 
of  var)'ing  size.  The  cards,  which  thus  con- 
tain the  essence  of  the  design,  are  then  ready 
for  transference  to  the  Jacquard  in  the 
machine-room,  whither  we  will  follow  them. 

The  rooms  in  which  the  machines  are 
placed  are  well  lighted  and  loft}',  and  the 
factories  have  to  be  built  especially  strong  to 


sustain  the  tremendous  weight  on  the  floor. 
Levers  machines  are  about  nine  feet  high, 
and  from  144  to  220  inches  wide,  Curtain 
machines  having  a  greater  width  of  from  170 
to  360  inches.  As  many  as  4,000  bobbins  are 
often  working  in  a  machine  at  the  same  time, 
and  in  the  manufacture  of  the  finest  lace  twice 
that  number  are  employed.  It  is  impossible 
within  the  limits  at  our  disposal  to  describe 
the  complicated  principles  on  which  the 
machine  works,  but  an  idea  may  be  con- 
veyed by  considering  it  in  its  simplest  form 
as  shown  in  the  making  of  bobbin-net.  The 
frame,  or  loom,  holds  vertically  a  series  of 
warp-threads,  with  sufficient  space  between 
each  to  allow  of  a  shilling  being  passed 
through  edgewa_\-s.  Behind  the  threads  is 
a  row  of  bobbins,  which  are,  however,  alto- 
gether unlike  ordinary  bobbins.  They  consist, 
in  fact,  of  two  thin  discs  of  brass,  rather 
larger  in  diameter  than  a  penny  and  about 
as  thick  as  a  shilling,  the  thread  bein^  wound- 
between  them.  The  bobbins,  fixed  in  what 
are  known  as  "  carriages,"  rest  in  an  arrange- 
ment called  a  comb-bar  or  bolt-bar,  and 
\\hen  the  machine  is  set  in  motion  each 
bobbin,  carr\'ing  its  thread  with  it,  passes 
between  two  of  the  parallel  and  perpendicular 
threads  of  the  warp,  and  is  lodged  in  another 
similar  bolt-bar  in  front  of  the  warp.  Then 
this  bolt-bar  "  shogs,"  or  mo\es,  a  space  to 
the  right  or  left,  afterwards  lodging  the  bobbin 
on  another  back  bolt-bar  one  distance  beyond 
its  last  space.  So  the  process  is  continued 
through  the  length  of  the  net,  the  bobbins, 
millions  of  which  are  in  use  in  the  big  factories, 
being  replaced  when  their  thread  is  e>diausted. 
The  machines  are  worked  solel_\'  b)-  men 
boys  assisting  them  by  filling  the  bobbins 
with  thread.  They  work  in  two  shifts,  and 
are  paid  by  the  piece,  so  much  per  "  rack," 
the  latter  consisting  of  240  meshes.  Their 
hours  are  rather  peculiar.  The  first  shift 
comes  on  at  four  in  the  morning,  and  works 
until  nine,  \\hen  the  .second  shift  comes  on 
until  one.  From  one  to  six  the  first  shift  is 
again  at  work,  and  the  second  from  six  to 
t\\cl\-e.  Thus  eacli  works  ten  hours  a  da\', 
and  the  machines  are  idle  onl_\'  four  hours. 

The  above  description  of  a  lace  machine 
applies  only  to  the  making  of  net,  those  for 
pattern  lace  being  more  intricate  and  having 
fitted   to    them    the    Jacquard    apparatus,    on 
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which,  as  hi  fancy  weavintj,  the  cards  act  and 
give  to  the  warp  threads  the  \-arying  move- 
ments required  by  the  pattern.  Standing  in 
front  of  such  a  machine,  one  sees  a  long  row 
of  bobbins  passing  to  and  fro  through  the 
thousands  of  threads  forming  the  warp  with 
the  reguhirit)-  of  a  pendukun,  the  pattern 
appearing  above  after  ha\  ing  mechanicall)' 
undergone  its  wonderful  transformation  from 
mere  thread.  The  machines  are  worked  their 
whole  length,  lacing  threads  which  are  after- 
wards   drawn     out    connecting    the    widths. 


the  machine  revolves.  Hence  it  is  taken  in 
huge  baskets  to  the  "  piece-room,"  where  the 
required  shade  and  colour  is  indicated  by  a 
ticket  fastened  to  the  bundle  of  the  fabric. 
In  the  "dipping-room"  it  is  placed  in  a 
mixture  of  gum,  starch,  size,  and  colouring 
materials,  being  afterwards  squeezed  between 
wooden  ri)llers.  Sometimes,  however,  the 
web  is  at  once  fastened  on  a  frame  and  the 
"  dress "  put  on  the  edge  and  spread  over 
with  brushes,  this  being  done  by  a  class  of 
young  workers  known  as  "  wetters."  Owing  to 
the  extremely  delicate  nature  of  the  fabric 
it  has  to  be  handled  with  ver}-  great  care. 

The   ne.xt  process  takes  place  in  what  is 
variously   known  as  the  stretching,  drying, 


While  plain  net  is  mostly  made 
in  the  larger  factories,  fancy  lace 
is  popular  with  those  manufac- 
turers who  have  onl\-  a  small  number  of 
machines  each.  The  Curtain  machines  are 
still  more  bewildering  to  watch,  additional 
threads  being  used,  and  the  Jacquard  working 
from  overhead  instead  of,  as  in  the  Levers, 
from  the  end  of  the  machine.  The  large 
firms,  too,  have  their  own  special  mechanisms, 
the  secrets  of  which  they  guard  most  jealously. 
From  the  machines  the  fabric  is  handed 
over  to  the  finishers,  mostly  women  and 
girls,  whose  work  is,  as  we  have  noted, 
generally  carried  '  on  in  separate  establish- 
ments managed  by  different  firms.  The  first 
process  is  that  of  bleaching,  the  feature  of 
which  is  the  interesting  way  in  which  the 
superfluous  moisture  is  removed.  The  mechan- 
ism consists  of  a  c_\'lindrical  \essel  of  wire 
gauze  in  which  the  lace  is  placed,  the  watef 
being  driven  off  by  the  rapidity  with  which 


or  dressing  room.  It  is  of  very  great  length, 
from  200  to  400  feet,  and  is  occupied  by  two 
parallel  horizontal  frames,  with  an  ingenious 
arrangement  of  fans  overhead.  The  frames 
consist  of  two  rails,  between  which  the  lace 
is  pulled  and  fastened  b}-  girls,  who  are  re- 
markabl}-  expert  at  the  work.  By  means  of 
a  winch-handle  the_\-  gently  stretch  out  the 
web  until  all  the  meshes  are  open,  delicatel}' 
re-adjusting  the  rails  from  time  to  time,  as, 
in  the  case  of  lace  made  from  cotton  thread, 
the  net  "  swags,"  or  stretches,  in  drying. 
Ladies'  veils,  eight}-  \-ards  long  and  six 
or  seven  }-ards  wide,  beautiful)}-  designed 
curtains,  and  narrow  lace  for  neck  and  under- 
wear are  here  seen  extending  the  whole 
length  of  the  room,  the  threads  which  di\ide 
them  up  into  the  familiar  patterns  being  just 
traceable. 
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Another  very  intcrestin;^  class  of  lacc- 
workers  are  the  "  menders."  Their  (kit\-  is  lo 
examine  niinutel}'  e\-ery  part  of  the  fabric 
and  repair  bmken  threads  and  other  defects. 
The  work  natural!}'  needs  t;-ood  light  and 
keen  eyesiL;ht.  To  aid  them  the  i;irls  \\L'ar 
black  or  blue  aprons  when  dealinLj  with  white 
lace,  and  white  aprons  when  mtfndin^;'  the 
black  fabric.  The}-  sit  on  low  stools,  antl 
exainine  the  lace  b\-  brini^ini;'  it  o\er  their 
knees.  There  are  also  the  "drawers,"  who 
draw  out  the  thrcatls  which  separate  the 
patlern.s  as  the}-  are  made  the  width  of  the 
machine  ;  the  "  clippers,"  who  clip  round  the 
shaped  edges  of  some  kinds  of  lace ;  the 
"  purlers,"  who  put  a  fine  edge  upon   it;  and 


fiutdl}',  those  who  roll  the  narrow  lace  on  the 
cai'ds  and  pack  up  the  curtains  read}-  for  sale. 
.\  \cr}-  high  degree  of  perfection  has  now 
been  attained  in  the  manufacture,  and  only 
experts  can  state  witii  confidence  whether 
ail}-  particular  specimen  is  reallv  hand-marle 
Spanish  lace,  costl}'  Barcelona,  Brussels 
needlepoint,  black  Chantill}-,  or  the  remarkable 
imitati\'C  ])rofluction  of  the  newest  t}'pe  of 
machine.  Foreign  com])etition  has,  for  some 
}-cars,  been  \er}'  keen,  the  (lerman  factories 
tinning  nut  increasing  quantities  of  cotton 
lace,  and  Calais  and  other  I'rench  towns 
devoting  themscl\-es  to  the  silk  fabric.  I'lUt 
Nottingham  machines  are  still  unexcelled, 
and  the}-  are  best  worked  b}-  native  hand.s. 
F.  P.  PoiXTOX,  B.A. 
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SOAP-MAKING. 


LIEBIG  once  laid  it  down  thdt  "the 
quantity  of  soap  consumed  by  a  nation 
would  be  no  inaccurate  measure  whereby  to 
estimate  its  wealth  and  civilisation.  Of  two 
countries  \\ith  an  equal  amount  of  popula- 
tion, we  may  declare  with  positix'e  certainty 
that  the  wealthiest  anfl  most  highly  ci\ilised 
is  that  which  consumes  the  greatest  weight 
of  soap."  Having  regard  to  this  remarkable 
dictum,  we  cannot  but  regret  that  no  data 
are  axailable  by  which  to  gauge,  by  this 
standard,  the  relati\-e  civilisation  of  the 
countries  of  the  world.  One  is  tempted  to 
think,  however,  that  like  most  generalisations 
it  is  not  of  universal  application,  and  that 
it  has  its  prominent  exceptions.  We  can 
hardly  be  accused  of  insular  pride  and  arro- 
gance when  we  claim  that  Britain  has  been 
notable  for  wealth  and  civilisation,  and  }-et 
it  seems  as  if  this  country  were  by  no  means 
first  in  the  field  as  regards  the  common 
employment  of  soap.  In  view  of  the  scarcity' 
(if  e\'idence,  it  would,  however,  be  rash  to 
assert  that  Britain  maintained  a  scrupulous 
cleanliness  before  the  introduction  of  soap. 
At  an\'  rate,  our  forefathers  -were  evidently 
as  well  washed  as  other  civilised  humanity. 
It  is  a  national  comfort  to  read,  for  example, 
the  nai\e  words  of  an  obser\'ant  foreigner 
who  traxelled  in  Britain  in  the  early  da_\-s 
of   the    eighteenth    century.      "  English    men 


and  women,"  he  remarks,  "  are  ver_\-  clean, 
.  .  .  not  a  day  passes  b}-  witlmut  their 
washing  their  hands,  arms,  faces,  necks,  and 
throats  in  cold  water,  and  that  in  winter  as 
well  as  summer." 

The  history  of  soap  is  heavily  shrouded  in 
the  mists  of  the  past.  Its  origin  is  a  fruit- 
ful theme  for  speculation.  It  is  mentioned 
in  the  Old  Testament,  but  what  has  there 
been  translated  "  soap  "  is  taken  to  mean 
mcreh'  "  alkali."  The  name  is  derived  from 
the  Celtic  word  "  sebon,"  and  from  that  it 
has  been  supposed  that  it  is  to  the  Celtic 
peoples  we  owe  the  article  itself  This  view 
is  somewhat  strengthened  b}'  the  fact  that 
the  earliest  mention  of  soap  is  a  reference 
by  l'lin_\-  to  its  existence  among  the  Gauls, 
who  prepared  it  from  goat's  fat  and  the 
ashes  of  the  beech  tree.  Among  the  ruins  of 
Pompeii  was  found  a  soap  factory,  with  a 
quantity  of  soap  in  a  perfect  state  of  pre- 
ser\-ation.  According  to  one  writer,  the  date 
of  the  introduction  of  soap  into  Britain  was 
somewhere  about  the  fourteenth  century. 
Before  that  time  it  would  appear  as  if  fullers' 
earth  was  one  of  the  principal  detergents 
employed.  Iiidecd,  we  find  it  was  regarded 
as  so  valuable  that  it  \\'as  made  contraband 
and  its  exportation  illegal. 

Of  the  development  of  the  manufacture 
and   use  of  soap   there   is  little  known.     As 
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carl)'  as  the  ninth  century,  Marseilles,  which 
had  the  acKantatje  of  beint;-  situated  in 
C()n\enient  iiroxiniity  to  the  raw  materials 
used  in  the  manufacture,  did  an  extensive 
trade.  The  first  patent  for  the  improvement 
of  the  manufacture  of  snap  in  this  countr}- 
.seeuis  to  have  been  nbtaineil  in  lOjJ.  In 
that  _\ear  a 
compaii}'  was 
a 
monopoly  of 
the  trade  in 
Britain,  pa\int; 
for  the  pri\i- 
lei;e  ^,"20,000 
per  annum  for 
3,000  tons  of 
soajj,  or  nearly 


pound  was  le\ied  on  tlie  commodity.  In 
1816  the  dut\-  on  hard  soap  was  as  hi;j;h 
as  3d.  per  lb.  This  was  the  summit  of  the 
imposition  which  was  ^raduall}- reduced  and 
abolished  in   1853. 

The   monopol}-  first,  and   then  the  tax,  no 
doubt    had    the   effect   of   keeping  down   the 

consumption  of 
soaj).  When  the 
moiiopoK'  was 
instituted  the 
consumption  in 
this  country  was 
about  I  'o  lb.  i)er 
head.  .\t  the 
beyinniny  of  last 
centur\-  it  was 
aboLit   7  lb.  ;     by 
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3j  d.  per  lb.  Trouble  ensued.  Some  makers 
refused  to  join  the  "combine,"  and  the 
King-  had  to  order  that  all  soap  must  be 
examined  by  the  company.  In  1633  si.xteen 
manufacturers  were  sentenced  to  hea\-\'  fines 
and  imprisonment  l3_\-  the  Star  Chamber 
for  (lisobe}-ing  the  King's  command,  two 
of  the  poor  men  d\-ing  in  prison.  .\  i'cw 
years  later  the  monopoly  was  surrendered  for 
the  sum  of  ;f 40,000.  The  soap-maker,  how- 
ever, had  not  _\ct  reached  the  end  of  his 
troubles,  for  in    171  I   a  ta.v  of  a  penny  in  the 


1S46  it  had  reached  11  lb.,  and  at  the 
]))'esent  moment  20  lb.  is  belie\ed  to  be  a 
reasonable  estimate.  I'rom  this,  it  can  be 
imagined  to  what  dimensions  the  industry 
has  grown  in  this  country.  Milli(.>ns  of 
pomids  are  inxcsted  in  the  business,  and 
thousands  of  ]3eople  are  emploj-cd.  For  a 
long  time,  it  must  be  mentioned,  France 
has  held  the  first  place  for  toilet  and 
scented  soaps,  but  Britain  has  alwa\'s  held 
the  ])alm  for  laundr}-  .soa])s.  During  the 
past  dozen  \'ears  or  so,  however,  this  country 
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has  made  great  headway  in  the  toilet  soap 
business,  and  so  marl'ced  has  been  this 
advance  that  tlie  premier  position  of  France 
is  seriously  tlireatened. 

Before  proceeding  to  an  inspection  of  a 
great  soap  factory,  somethint^  must  be  said 
of  the  chemistr}'  of  the  subject.  Prior  to 
the  researches  of  tlic  French  scientists, 
Leljlanc  and  Che\-reul,  tlie  manufacture  of 
soap  was  largely  haphazard  ;  it  was  certainly 
wasteful.  To  Leblanc's  jiroccss  for  the 
manufacture  of  soda  from  ci.immon  salt  the 
soap-maker  probably  owes  more  than  to  any 
other  thing.  Che\-reurs  achievement  was 
to  anal\'se  the  constituents  of  fatt\-  bodies 
and  to  discover  the  process  for  their  .separa- 
tion. As  a  result,  the  industry  A\-as  placed 
upon  a  scientific  basis. 

It  would,  of  course,  be  out  of  place  to 
enter  into  details  regarding  the  technicalities 
of  the  subject.  Besides,  there  are  soa[3S 
innumerable,  each  differing  in  some  particular 
from  the  other ;  thus  the  technical  aspect 
becomes  a  \-ery  large  one.  Then,  too,  the 
soap-maker,  who  is  not  the  least  shrewd 
among  men  of  commerce,  is  not  disposed 
to  reveal  the  secrets  of  his  trade.  But  with- 
out indulging  in  the  mysteries  of  chemical 
phraseology,  some  idea  can  be  given  as  to 
what  goes  to  make  the  soap  we  dail}-  use. 
In  thus  limiting  ourseh'es,  we  need  ha\'e  no 
fear  of  divulging  trade  secrets,  for,  after  all, 
the  ordinary  constituents  of  soap  are  things 
of   common    knowledge.       For    hard    soaps. 


tallow  and  the  more  solid 
vegetable  fats  are  chiefly 
used,  w'hile  for  soft  soap 
seed  or  fish  oils  are  the 
pr  i  n  c  i  pa  1  i  ngred  i  en  t  s. 
These  fats,  it  may  be 
necessary  to  explain,  are 
mi.xtures  of  salts  \\'ith 
gl)'cerine  as  a  base.  Now 
by  acting  upon  the  fats 
cither  with  soda  or  potash 
the  glycerine  is  removed, 
and  the  remaining  fatty 
acids  unite  with  the  soda 
(jr  potash  to  form  soap. 
For  hard  soap  the  agent 
employed  to  separate  the 
glycerine  from  the  fatty 
acids  is  soda,  and  for 
soft  soap  potash.  Though  reall}'  the  chief 
cleansing  constituents  in  soap,  these  alkalies, 
soda  and  potash,  are  b}'  themsel\-es  very 
clestructi\-e.  The  fatt_\-  acids  are  thus  the 
coating  of  the  pill  ;  or  rather,  it  should  be 
put,  the_\-  neutralise  the  effect  of  the  alkalies, 
which  consequently  carr\-  out  their  cleansing 
mission  without  harm  to  the  article  under 
treatment. 

Soap  has  been  usefully  defined  as  a  sort 
of  magazine  of  alkali,  which  it  gi\'es  up  in 
the  e.xact  quantity  required  at  any  moment 
when  it  is  rubbed  with  water.  Bad  soap 
is  that  which  sets  free  the  cleansing  but 
injurious  alkali  t<.)o  rapidl}'.  A  good  soap 
frees  the  alkali  slowl_\',  and  accomplishes  its 
work  in  happ}-  union  with  the  fatt_\'  matter, 
which  has  a  certain  effect  in  preparing  the 
way  for  the  alkali.  It  comes  about,  therefore, 
that  the  object  of  the  soap  manufacturer 
must  be  to  bring  about  such  a  blending  of 
alkalies  and  fatt\'  acids  that  in  the  completed 
article  the  dangerous  elements,  while  suffi- 
ciently powerful  for  cleansing  purposes,  will 
be  so  far  neutralised  as  to  be  innocuous. 

Apart  from  the  alkalies,  the  ingredients 
which  go  to  the  making  of  soap  hail  from 
the  f  >ur  quarters  of  the  globe.  Tallow, 
which  is  the  most  important  of  the  fatty 
acids  emplo3-ed,  comes  from  Russia,  Australia, 
and  the  Americas — from  the  cattle-rearing 
countries,  in  fact.  Then  among  the  oils 
used  are  those  derived  from  the  palm,  the 
palm  kernel,  cocoa-nut,  the  olive,  ground  nut, 


so.\r-M.\Ki\(;. 


247 


linseed,  cotton  seed,  etc,  :  the  very  mention  of 
such  names  seems  to  hrin^;"  us  into  contact 
with  tlie  most  chstant  and  some  of  tlie  least 
in\itin_!j;'  parts  of  the  world.  Resin  is  another 
ingredient  which  has  the  effect  of  rendering 
the  soap  more  readily  soluble,  and  helps  to 
raise  a  pleasant  lather. 

The  preparation  of  these  \arious  ingre- 
dients for  tiie  soap  manufacturer  are  industries 
in  themseK'es,  though  in  some  cases  oil 
factories  are  run  in  connection  with  soa[)- 
making  works.  Generally',  ho\ve\cr,  it  may 
be  said  that  the  manufacturer  buys  his 
materials  ready  for  mi.ving.  They  are  carried 
in  barrels,  out  of  which  the  soap-maker  melts 
the  fat  by  means  of  jets  of  steam.  The 
liquid  is  then  rim  into  tanks,  where  all  im- 
purities are  carefully   removed. 

The  ne.xt  stage  is  the  all-important  one 
of  boiling;  and  here  we  get  in  touch  with 
the  actual  working.  Mnter,  then,  the  bjiling 
room.  The  atmosphere  is  hot  and  humid  and 
fragrant,  reminiscent  somewhat  of  washing- 
cla\-.  The  huge  square  pans,  each  cajiable 
of  holding  some  si.xt)'  tons  of  material,  are 
ranged  in  a  double  row.  Some,  _\'ou  observe, 
are  empty,  sa\-e  for  a  tiiickish  remnant  like 
a  j'ellow  scinn  that  bubbles  sJDwIy  and 
sullenl}-. 

Standing  by  cacli  of  the  full  pans  is  a  \ery 
warm  ami  watchful  attendant  armed  with  a 
long  spoon — a  \er_\-  long  spoon  indeed.  With 
this  from  time  to  time  he  stirs  the  steaming 
mass,  which  bears  a 
striking  resemblance  to 
butter-scotch,  and  at  in- 
tervals he  throws  in  a 
few  shovelfuls  of  salt  from 
a  heap  by  his  side.  To 
the  e}-e  of  the  outside 
observer,  there  is  not 
much  that  is  illuminating 
in  watching  the  boiling 
process.  Only  to  the 
expert  are  the  signs  of 
grad  ual  s  a  p  (Hi  i  fi  c  a  t  i  o  1 1 
easily  apparent.  Probably 
what  strikes  the  outsider 
most  is  the  curious  de- 
meanour of  the  soap  at 
this  stage.  For  a  moment, 
perhaps,  the  mass  of 
yellow    matter    steams 


quietly  with  scarce  a  tremor  ;  then  suddenU' 
a  cr.ater  opens  in  the  centre  of  the  pan  and  a 
violent  eruption  ensues,  the  splashes  of  la\a, 
(j/iits  boiling  soa]j,  falling  with  an  angry  flop. 
Tending  a  pan  is  not,  however,  a  dangennis 
occu[)ation,  though  it  calls  for  constant  care 
and   alertness. 

I  he  heat  tor  boiling  pur[3oses  is  nowadays 
almost  universally  applietl  b\'  steam  injected 
directly  into  the  pans  through  a  coil  of 
perforated  pipes,  one  of  the  advantages  of 
this  method  being  that  the  steam  keeps  the 
Contents  of  the  pan  continualh-  in  motion. 
There  are  in  the  boiling  of  ordinaiy  iiard 
soaji  actually  three  stages.  After  the  first 
boiling,  which  completes  the  saponification 
of  the  kit,  salt  is  thrown  in  to  separate  the 
gl_\-cerine  and  other  inqjui-ities.  Steam  is 
then  shut  off,  and  the  contents  are  allowed 
to  settle.  The  impurities  fall  \.o  the  bottom, 
anil  are  drained  off.  '{'his  done,  a  little 
water,  resin,  and  more  soda  or  potash  are 
added.  \\  hen  the  resin  h,is  been  saponified, 
salt  is  again  thrown  in,  again  the  contents 
are  allowed  to  settle,  and  the  impurities  are 
drained  off.  Then  follows  another  boiling 
witli  soda  or  jiotash,  and  the  soap  may  be 
said  to  be  made,  the  whole  process  ha\'ing 
occupied  about  a  week. 

.Still  there  is  much  to  be  done  before  the 
lady  recei\es  her  stamiu-d  and  highly  finished 
tablet,  or  the  washerwoman  her  humble  bar. 
From  the    boiling   pans,  which  are  generally 
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this  purpose  he  emphn-s  a  machine 
consistin;^  of  an  upright  frame  which 
is  furnished  with  transverse  wires,  and 
these  b_\^  means  of  a  wheel  and  cliain 
are  drawn  through  the  soap,  cutting  it 
lip  into  slabs  of  the  thickness  desired, 
llie  slabs,  creamy  and  beautiful,  like 
new  cheeses,  are  hurried  along  to  an- 
iither  machine,  where  they  are  cut  into 
bars.  The  mechanism  which  performs 
this  operation  is  a  le\-er  frame  on  which 
are  strung  \-ertical  wires  that  are  drawn 
through  the  soap.  The  bars  are  after- 
wards piled  in  such  a  manner  as  to 
let  the  air  circulate  freely  about  them. 
,V  da\'  or  two  of  this  exposure  fits 
them  f(ir  packing  and  for  use. 

Here  we  may  take  leave  of  the 
laundry  soap,  or  rather  of  those  soaps 
that  are  ]3ut  on  the  market  without  the 
artistic  finish  we  associate  with  the 
usual  toilet  soap.  When  the  further 
processes  applied  to  the  superior  kinds  of 
soaps   are   to   be   gone  through  the  bars  are 


on  an  upper  floor,   run    long  wooden  shoots, 

and  down  the.se  the  liquid  .soap  is  drawn  off 

At  this  stage  some  soaps  are  scented,  some      conve>-ed     to     another    department.       Here, 

coloured,  and  some  receive  ingredients  which      first    of    all,    the    soap    is    thoroughly    dried. 

result    in   cheapening    them.      But    for    most      This    is    done    by    passing    the    bars    into    a 

there  is  a  direct  road  from  the  boiling    pan      machine  which  cuts    them    up    into    ribbons, 

to    the    cooling    frame.       These    frames    are     and  carries  these  ribbons  along  through  hot 

about  five  feet  high,  and  hold  about    fifteen      air    till    the    moisture    is    remo\ed.      At    this 

hundredweight  of  soap.      They  are  made  of     stage  the  soap  feels  to  the  hand  not  unlike 

iron,   the  sides  and   ends  being  clamped   to-      wood  sha\ings. 

gether  so  that  they  can  be  removed,  leaving  Scenting  and  colouring  are  the  next  opera- 

a  solid  block  of  soap  ready 

for  cutting  up.    The  cooling 

process  naturally   depends 

on    the     weather,    but     it 

generall}-  occupies  four  or 

five  days.     While  the  scap 

is  standing    in   the  frames 

slight    pressure    is   applied 

to     it     from     the     top     to 

solidify  it  completely. 

In  a  large  factor}-,  such 
as  that  of  Messrs.  Le\-er 
Brothers  at  Port  Sunlight, 
the  cooling  room  is  an 
interesting  and  bus)-  scene. 
When  the  frames  have 
been  remo\'ed  from  the 
solid  soap,  the  workman 
sets  about  the  cutting  up 
of  the  "rcat  blocks.     For  drying  soap  in  bars. 
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tions.  In  ])fiTiiinini;",  essential  oils  are  most 
cmnini  inl\-  used  in  Cdinliinalinns,  and  the  aim 
of  the  peii'unier  is  so  to  ijlend  the  nils  that 
the  distinctixe  odours  are  retaim-d  and 
rendered  etTecti\e  without  harniini;'  the  tout 
ciiSi'iiiblt.  Auioul;  the  oils  most  ire(]uentl\' 
employed  are  oil  of  lavender,  sjiike  oil, 
citronelle  oil,  oil  of  thyme,  and  oil  ol  ('hiiia 
cinnamon.  In  the  matter  of  coloiu's  \\i-  ai'e 
all  acquainted  in  m  imc  deLjree  with  tin-  \arie-ty 
which  the  soap-maker  produces,  h'ormerly 
the  nianuf icturcr  was  restricted  to  nu'neral 
pigments,  which  had  a  tendency  to  colour 
unequally  and  to 
fade  on  e.xposin-e 
to  lit;"ht.  Coal- 
tar  colours,  Ikjw - 
ever,  which  are 
now  employed, 
have  made  i  t 
possible  to  pro- 
duce the  most 
varied,  beautiful, 
and  lasting  tints. 
When  the  soap 
falls  from  the 
drv'ing  machine, 
it  is  carried  in 
quantities,  ac- 
cording to  the 
system  in  vogue 
in  the  factory,  to 
the  perfumer  and 
colourist.  He,  as 
the      result     of 

careful  experiments  and  tests,  has  his  materials 
in  readiness,  and  pours  the  necessary  quantit}- 
among  the  creamy  white  soap.  As  one 
watches  the  operation,  one  is  surprised  at  the 
small  anK.iunt  of  perfume  and  colour  that  is 
required  to  permeate  the  mass.  Of  coloiu',  for 
example,  ten  or  twelve  ounces  suffice  for  ten 
hundredweight.  Thoroughly  to  work  in  the 
perfume  and  colour,  the  soap  is  taken  to  the 
crushing  mill,  where  by  ]Dassing  through  a 
series  of  hea\_\-  rollers  it  is  brought  into  a 
pasty  condition.  Again  it  is  cut  up  into 
ribbons,  and  pours  out  of  the  mill  like  a  tinted 
waterfall — a  charming  sight.  This  uniformly 
perfumed  and  coloured  soap  is  forced  through 
a  tube  to  mould  it  into  a  continuous  bar,  which 
is  cut  into  lengths  for  stamping  as  tablets. 


32 


Of  the  stamping  of  soap  little  need  be 
said.  It  is  accomplished  either  b\-  steam  or 
hand  worked  machines  which  are  operated 
1)\-  l)(i\s  or  girls.  The  highly  finished  tab- 
lets of  toilet  soap  arc  generally  stamped 
bv  hand  machines.  Nor  is  it  necessary 
to  dilate  on  the  wrapping  (jf  the  soap,  on 
which  so  much  art  is  nowada_\s  expended. 
Wi'apping,  packing,  etc.,  are  the  minor 
operations  of  every  firm  dealing  in  household 
rci]nisites  of  convenient  size.  The  work  has 
been  on  all  hands  brought  to  a  high  state 
of    perfection,  and    the    ra[)i(lity   with    which 


the    girls    and    bo)'s    manipulate    the    \arious 
articles  is  amazing. 

The  lot  of  the  worker  in  a  soap  factory 
is  comparati\eIy  i)leasant,  though,  of  course, 
much  (le|)ends  on  the  character  of  the  accom- 
modation pro\ided  for  him.  In  the  larger 
fictories,  the  conditions  are  excellent,  and  the 
worker  has  little  to  com])lain  of  Then,  all 
things  considered,  the  work  is  not  particularly 
tr\-ing.  The  soap-b(.iiler  requires  to  ha\e  an 
intimate  ac(|uaintance  with  the  ap])earance 
of  his  material,  so  that  he  ma}-  observe  the 
signs  of  gradual  saponification  ;  but,  with  the 
exception  of  the  chemistry  of  so;q)  and  the 
colouring  and  perfuming,  machiner)-  is  so 
largely  used  that  the  worker  has  a  clean, 
healthy,  and   comi)arali\el\'  easy   task. 

Inlix   M.\ci.i-:ay. 
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THE    MARKETS    OF    THE    METROPOLIS. 


LONDON  is  hardly  a  cit_\-  of  marts  in 
the  same  degree  as  Paris,  f(jr  in  tlie 
French  capital  the  markets  are  largel\- 
used  for  retail  purposes,  and  the  number  of 
both  bu\-ers  and  sellers  who  frequent  them 
is  no  doubt  considerably  greater,  relatively 
to  the  population,  than  in  the  case  of 
London.  None  the  less  do  the  markets 
of  our  capital  hold  a  place  in  its  life 
of  which  no  mere  words  can  convey  an 
adequate  sense.  The  exact  number  of 
"  hands "  for  whom  they  find  emplo}-ment 
is  not  ascertainable,  for  as  a  nation  we 
have  no  passion  for  statistics.  But  cal- 
culating from  the  known  to  the  unknown, 
there  can  be  little  doubt,  I  think,  that  in 
one  capacity  or  another — as  members  of 
the  administrative  staffs,  porters,  carriers, 
salesmen,  slaughtermen,  drovers,  and  so 
forth — full}'  twent)'  thousand  men  earn  their 
dail\-  bread   as  market  workers. 


Of  all  the  markets  of  London,  the  most 
interesting  is  Billingsgate,  in  the  shadow  of 
London  Bridge.  True,  the  Billingsgate  fish- 
fags  who,  to  use  Addison's  euphemism,  were 
so  prone  to  "  debates,"  have  disappeared, 
and  the  market  is  no  longer  the  place  it 
was  when  an  auctioneer  ran  the  risk  of 
being  knocked  down  b_\'  a  fair  bidder 
unless  he  knocked  down  the  fish  to  her. 
The  porters,  in  their  dirty  white  smocks, 
and  with  their  well-lined  hats,  are  not 
more  pugnacious  than  their  fellows  in  other 
markets,  nor  is  their  vernacular  in  higher 
repute  for  raciness  and  vigour.  Still,  in  its 
busiest  hours,  from  five  o'clock  to  nine,  the 
market  (jffers  a  scene  which  f>r  animation 
and  character  can  hardl}-  be  matched  else- 
where in  London.  How  it  is  that,  with 
e\'er}-one  getting  in  everyone  else's  way, 
and  acting  on  the  assumpti(_)n  that  the 
market   was  made  primaril}-  for  himself,  the 


AT    UILLI.NGSG.VTIi    M.XKKET. 


Till 


m.\rki-:ts   oi-   Till'.   Mi'.TKoi'or.is. 


JSi 


llic    work    nf    tlic 

were    reared    about 

aL;n,    when   they   supersetlet 


Ue    Sir     llcjrace    Jones, 
;i    quarter    of   a    ccnlur}- 
a  much   smaller 
structure. 

To  the  same  architect  London  owes  the 
most  comnKxlious  _<^Toup  of  market  buildin<^s 
in  ihis  country.  I  s|jeak,  of  course,  oi 
the  Central  Markets  at  Smilhfield,  which, 
with  the  additions  that  have  been  made 
to    them    for    the    sale    of    fish,    vegetables, 


fish  c\-cr  finds  its  way  into  the  market  and  general  market,  and  that  for  tiie  List  two 
finds  its  wa_v  out  ai^ain,  is  one  of  the  pu/./.les  centuries  it  has  been  used  entirel}-  for  the 
of  our  social  ori;anisation.  sale  of  fish.     The  jjrcsent   market   buildinyjs. 

The    confusion,    ho\\e\cr,    is    a    s^ood    deal 
less  chaotic  than  the  unso|jhisticated  obser\er 
supposes.      I'^lsc    would    it    be   impossible   for 
470     tons     of    fish     to    chanL;e    hands     here 
e\er)-   da)-.     Ten  )-ears   ago    144,000  tons   of 
fish    jjassed    through    the    market    in    twelve 
months  ;     at    the    present    lime   the    (inanlit\- 
\'erges    upon    150,000    tons.      Of  this,    about 
one-third    is    brought   from    the    fishing-fleets 
in      the     North     Sea     by     the     long,     swift 
steamers    that    steal    uj)    the    Thames   during 
the  night  ;    the   other   two-thirds   are  raihva\' 
borne,     and     are     brought      here      hum     the 
termini    in    the    vans    that    thr')ng     the    siu"- 
rounding  streets.     Xor  ha\e  the  journe\-ings 
of    the    produce    of    the    nets    ceased    when 
it  reaches  the  market.     Much 
more   of   it    finds    its    way    to 
Billingsgate    than    the    needs 
of   London    dcmiind,    and    by 
mid-da\'  the    surplus  is  being 
■whirled  along   b_\-  swift    tr.iins 
into  the  proxinces 
to     figure     as     the 
second    course     in 
the  e\"cning  dinner 
in  remote   countrx' 
places. 

The    burly    por- 
ters,   \\-  ho    a  r  e 
licensed     for      a 
nominal      fee      b_\' 
the    Cit}'   Corpora- 
tion, number  close  upon  900,  and  altogether 
some     1,200    persons     find     emplo\-ment    at 
Billingsgate.     The    porters    are    paid    by    the 
piece,   and  a    stead}-,   industrious    man    often 
makes  as  much  as  £^  a  week.     Their  wurk, 
though  hard,  is  not  unhealthy,  though  it  has 
a  tendency  to  produce  affections  of  the  heart 
from     the    strain  of   the  hea\y   loa'is    which 
the    men    JKU'e    to    handle.      Man}'    of  them, 
too,  go   bald   at   an   early   age  as  the   result 
of   carr}-ing    their    biu-dens    on    their    heads. 
From    which     it    would    appear    that    "head 
work  "  is  no  more  good   fir  the  hair  than  is 
brain  work  ! 

Of  the  iiistor}-  of  llillingsgate  I  nia\-  not 
speak.  Suffice  it  to  say  that  at  least  as  far 
back  as  the  reign  of  Queen  Elizabeth  it  was  a 
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and  other  commodities,  stretch  right  down 
to  h'ar.  ingdon  Street.  The  market  is,  how- 
e\er,  mainl\-  for  the  sale  of  meat.  A 
decade  ago  the  meat,  etc.,  sold  here  was 
about  300,000  tons  in  weight  ;  now  it  is 
considerabl}-  o\er  400,000  tons.  Perhaps  a 
better  idea  of  the  \-olume  of  trade  may 
be  gathered  fn  im  the  fact  that  including 
the  market-staff,  about  a  hundred  strong, 
between  six  and  se\en  thousand  men  are 
enii)lo\-erl  here,  of  whom  about  a  thousand 
are  licensed  porters  and  meat-carriers.  At 
.Smithfield  business  begins  c\-en  earlier  than 
at  Billingsgate.  The  market  gates  are 
opened  about  the  lime  when  the  \'(jtaries 
of  fashion  begin  to  think  of  gcMug  to  bed. 
i\t  four  o'clock   business   has   begun,  and  as 
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six     approaches     is     in     full     swiiiL;'    and     mi 
remains  until  ab(_Hit  ci_L;iit. 

Laryc  as  is  the  scale  of  transactions  at 
the  Central  Markets,  there  is  no  o',-cr- 
crowding.  How  different  is  the  scene,  with 
all  its  activit)",  from  that  which  was  wit- 
nessed before  Sir  Horace  Jones's  buiklinL; 
was  raised,  and  when  Smithfield  was  the 
home  of  the  old  Cattle  Market!  That 
until  the  midille  nf  the  nineteenth  centurv 
the  authorities  should  ha\e  allowed  some 
two  million  animals  to  be  driven  through 
the  streets  of  the  City  in  the  course  of 
the  year  on  their  w':iy  to  and  from  the 
Cattle  Market  sa\'s  much  tur  their  con- 
ser\'atism  and  fir  the  tulerance  of  the 
public.  At  last,  however,  though  the  City 
Fathers  were  ir,  fa\our  of  K-tting  things 
alone,  tiie  public  would  have  no  more  of 
)t,  and  in  1855  the  Cattle  Market  was 
removed  to  Copenhagen  Fields,  Islington, 
where  the  Corporation  had  enclosed  for 
the  purpose  an  area  some  thirty  acres  in 
extent.  As  things  ha\e  turned  out,  the 
accommodation  here  provided  is  in  excess  of 
the  requirements,  owing  to  the  development 
of  the  foreign  meat  trade.  Business  at 
Islington  is  still,  however,  conducted  on  a 
considerable,  though  a  gradually  diminish- 
ing scale.  Toll  is  annually  paitl  on  six- 
hundred  thousand  animals,  and,  inclufliiig 
the  licensed  droxers,  some  fifteen  hundred 
"hands"  find  more  or  less  regular  employ- 
ment liere.  A  considerable  proportion  of  the 
animals  that  ciiange  hands  never  leave  the 
market  alive.  Thus  in  one  year  close  upon 
170,000  cattle,  sheep,  anfl  pigs  ended  their 
careers  in  the  slaughter-houses  belonging  to 
the  market.  That  the  Veterinary  Inspector 
and  his  staff  subject  all  cattle  entering  the 
market  to  severe  scrutiny,  to  ensure  that  such 
as  are  unfit  for  food  shall  not  find  their  wax- 
to  our  tables,  may  go  without  sayiiig.  In 
the  course  of  the  year  some  twehe  hundred 
carcasses  or  parts  of  carcasses  are  con- 
demned. Sure  work  is  made  of  unsound 
animals,  which  are  at  once  slaughtered  and 
the  carcasses  destroyed. 

The  most  interesting  feature  of  the 
Metropolitan  Cattle  Market  to  those  who 
are  not  bent  on  the  drixing  of  bargains 
over  live  stock  is  the  scrajj  market,  held 
on    Fridays.      No   one   who    has    ever    seen 


the  bewildering  \;u-icty  of  things  exposed 
in  this  market  for  second-hand  articles  would 
c\er  think  of  attempting  to  answer  the 
question,  "What  can  be  bought  here?" 
Rather  would  he  sa\-,  "  Ask  nie  what  can 
not  be  bougiit  liere." 

It  is  curious  to  find  fi-om  .Mr.  Charles 
Booth's  monumental  work  on  "  Life  and 
Labour  of  the  Peojile  in  London,"  wiiich 
is  a  nn'ne  of  inforn-iation  on  the  n-iarkets 
ol  London  in  their  industrial  aspect,  that 
the  droxers  licensed  In-  the  Cit\'  Corpora- 
tion are  for  the  n-iost  |)art  not  countr\-- 
bred  but  Londoners.  They  begin,  it  .seems, 
as  ochre-boys — that  is,  thc\'  mark  beasts 
l.ir  the  butchers  with  ochre.  On  reaching 
\ears  of  discretion,  ha\-ing  picked  up  a 
knowledge  of  the  drovers'  craft,  they  obtain 
Irom  the  Corporation,  subject  to  the  jja}-- 
n-ient  of  a  small  fee  and  to  proof  of  good 
character,  a  licence,  and  so  become  full- 
fledged   dro\-ers. 

When  it  became  necessary  under  the 
Contagious  Diseases  (Animals)  Act,  1869, 
to  proxide  accommodation  for  the  slaughter 
of  foreign  anin-ials  brought  into  the  Port 
of  Londoi-i,  the  City  Corporation  acquired 
the  larger  part  of  the  old  dockyard  at 
iJeptford,  and  spent  nearlx-  i,"i  50,000  in 
adapting  it  to  its  nexv  uses,  in  addition  to 
the  i^95,ooo  paid  for  the  property.  .\t 
present  about  a  quarter  of  a  million  animals 
are  landed  at  the  jetties  in  the  course  of 
the  year,  but  the  number  \aries  a  good 
deal  ;  anil  two  years  ago,  before  the  im- 
portation of  cattle  from  Argentina  w-as 
]W)hibited  owing  to  an  outbreak  of  foot- 
and-niouth  disease,  it  was  clo.se  upon  haif- 
a-nn'llion.  .As  all  animals  landed  here  haxe 
to  be  killed  in  the  n-iarkct  xvithin  ten  days 
of  their  arrixal,  it  is  not  surprising  that 
there  are  as  man)-  ;is  sexenty  slaughter- 
houses, or  that  ox-er  a  thousand  men  arc 
employed  in  connection  xvith  the  market. 
Cox-ered  lairage  is  provided  for  S.ooo  bul- 
locks and  20,000  shee]),  and,  including 
extension.s,  the  refrigerating  chambers  allow 
of  4,000  sides  of  beef  being  ciiilled  excry 
twenty-four  hours. 

.All  the  markets  mentioned  hitherto  are 
the  (property  of  the  City  Corporation,  and 
into  the  same  category  comes  the  Leaden- 
hall    Market,    for    poultry,    game,    etc.,    most 
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of  it  sold  retail.     The  market  really  consists 
of    a     collection     of    shops,     and     it     finds 
emplo_\'ment    fur     over     si.K     hundred 
pers(ins. 

The    most    important    of    the     fruit, 
vegetable,      and      flower     markets     of 
London,  Covent  Garden,  is  in  private 
ownership,  being    the  property  of  the 
Dukes     of    Bed- 
ford,    to     whom 
it   was  granted  b\- 
charter      in     1661. 
.Architecturally   its 
finest     feature      is 
what   is   still  often 
called     the    Floral 
Hall,  adjoining  the 
Covent     Garden 
Theatre,     but     for 
some     \-ears     past 
this   has   been    the 
home  of  the  traffic 
in  foreign  fruit,  and 
here  are  daih-  held 


auctions  of  fruits 
from  foreign 
climes,  such  as 
pines,  grapes, 
oranges,  lemons, 
bananas,  apples, 
and  pears,  "  and 
so  ad  iiiJiniiHin." 
In  past  }-ears  it 
was  a  customary 
thing  to  see  at 
Covent  Garden 
strings  of  carri- 
ages in  which 
ladies  from  the 
West  End  drove 
to  buy  their 
flowers  and  fruit 
for  the  da\-  ;  but 
in  these  da_\-s 
carriage  f  o  1  k 
prefer  to  make 
their  purchases  at 
the  fruit  and 
flower  shops 
•\v  h  i  c  h  h  a  \'  e 
s  p  r  u  n  g  u  p  all 
over  the  town. 
But  the  wholesale 
business  of  Covent  Garden  has  probably  been 
steadily  growing.     Many  hundreds  of  porters, 
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licensed  and  unlicensed,  are  enipldved  here, 
and  it  is  roughly  estimated  that,  not  rcckon- 
insj  the  costers  or  the  flo\ver-i;irls  who  come 
here  in  the  mornini^  for  their  day's  supplies, 
the  number  of  persons  employed  at  ('<>\cnl 
Garden  does  not  fall  short  of  li\e  thousand. 
The  t,n-eat  fruit  and  ve_L;etable  emporium 
f'T  the  Surre_\'  side  is  the  B(iroUL;h  Market, 
^>l  which  the  re\enuc  is  appropriated  to 
public  i)uri)()ses.  The  Spitalfields  Market 
(for  fruit  and  vetjetables)  resembles  Covent 
Garden  in  being  in  pri\-ate  ownership  and 
in    ha\in<j    been    chartered    in    the    d;i\s    of 


Charles  II.  .Mciuidii  must  also  be  made 
of  the  .Shadwell  Fish  Market,  belonging  to 
the  London  l\i\erside  F'ish  Market  Com- 
pany, of  the  Hide  and  .Skin  .Market  at 
J5ermondsey,  and  of  the  railwaj-  markets, 
such  as  the  Great  Xorthein  l\)tato  .Market 
at  \'ork  Road,  King's  Cross,  and  the  (jreat 
Flastern  Vegetable  Market  at  Stratford.  At 
the  latter  of  tlie.se  some  seventy  thousand 
tons  of  vegetables,  etc.,  are  disposed  of 
during  the  year,  and  the  handling  of  this 
]Moduce  finds  work  for  some  three  hundred 
men.  ...    ...    ,, 
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WITH    THE    RAILWAY    SIGNALMEN. 


iT    is    no    exaggenition    tu    state    that    the      a\\a\-  from  train  bo\'s.     The  former  must  be 
signahnan,   above   all   other  members  of     grown-up  men,  of  at  least  twenty-three  )-ears 
the  great  army  of  railwa)-  workers,  incurs  the 
heaviest    weight    of    responsibilit}-.     A    little 


reflection  and  the  fact  becomes  manifest  ;  for 
the  engineman,  who  is  popularly  described  as 
having  the  lives  of  passengers  in  his  keeping, 
is  himself  in  the  hands  of  the  signalman,  on 
whose  correct  manipu- 
lation of  the  levers  and 
untiring  vigilance  he 
implicitl}'  relies. 

But  the  signalman 
is  the  railway  official 
about  whom  the  travel- 
ling public  knows  least. 
Whilst  on  duty  he  is 
cut  off  from  the  outside 
world,  for  the  regulation 
that  he  must  kee]3  his 
cabin  strictly  private — 
a  notice  to  which  effect 
is  alwa\'s  to  be  found 
on  the  door  —  is  the 
most  rigorousl)"  en- 
forced of  railway 
ordinances. 

Many  signalmen  re- 
ceive an  early  training 
in  their  duties  —  or, 
rather,  first  become 
acquainted  with  the 
nature    of  the   latter — 

by  acting  as  "  train  boys "  in  important 
signal  boxes.  "  Train  boys  "  are  only  utilised 
at  busy  centres,  where  traffic  exigencies 
compel  the  signalmen  to  be  furnished  with 
juvenile  aides-de-camp,  to  write  up  the  train 
books,  which  record  the  times  at  which  every 
train  is  accepted  into  the  block  section, 
signalled  to  pass,  and  cleared 


of  age  ;  hence,  when  the  latter  have  attained 
seventeen  _\-ears  of  age,  the\-  relinquish  their 
train-bo_\'  duties  and  become  porters,  lamp- 
men,  shunters,  or  perhaps  humble  members 
of  the  clerical  staff.  In  course  of  time  these 
and  other  aspirants,  mainly  drawn  from  the 
porter  class,  commence 
seriously  studying  to 
qualif\-  as  signalmen, 
without,  howe\er,  re- 
1  i  n  q  u  i  s  h  i  n  g  their 
present  emplo\'ment. 
The  best  place  for  this 
stud}'  is  in  some  un- 
important countrj' 
signal  box,  where  the 
traffic  is  light,  and 
where  in  consequence 
the  men  in  charge  ha\-e 


TRAIN    BOY    BOOKI.NG    TKAINS, 
LONDON    BRIDGE. 


say,  this  is  the  very  best  training  for  a 
youngster  who  wishes  to  become  a  signal- 
man; for  he  soon  learns  to  distinguish  bell 
calls,  and  to  understand  the  meaning  and 
manipulation  of  the  complex  block  telegraph 
instruments,  repeaters,  indicators,  etc. 

Signalmen,  however,  are  not  e\olved  right 


time  to  impart  practical 
instruction.       Then, 
when  a  candidate  thinks 
he    has    mastered    the 
subject,  he  presents 
himself  for  examination 
by    one    of    the    com- 
pany's    signalling     in- 
spectors,   who   subjects 
him  to  a  practical  and 
written  examination  in 
the     working     of     the 
double-line    block    s}-stem,    and    an}-    other 
patent  method  of  signalling — such  as  T}-ers's 
Electric    Train    Tablet,    the    Electric    Train 
Staff,  S}-kes's  Eock  and   Block,  or  the  Spag- 
noletti  instruments — which   ma\-  be  adopted 
on  his    compan}-'s  system.     Most  companies 
now  also  insist  upon  the  would-be  signalman 
Needless  to      qualif}-ing  as  a  telegraphist  ;    at  an}-  rate,  if 
he    does    not  become    skilled    as    such,  none 
can  hope  to  ri.se  above  the  third-class  rank. 

When  a  man  passes  his  examination  he 
is  appointed  a  third-class  signalman,  which 
means  that  his  duties  are  confined  to  wa}-- 
side  cabins  where  there  is  little  traffic  and 
shunting.      The     next    step    is    second-class 
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signalman,  that  places  him  in  charge  of  main- 
line and  small  junction  boxes  ;  and,  finall)', 
he  is  promoted  to  first-class  signalman,  which 
rank  carries  \\-ith  it  an  appointment  to  the 
most  important  junction  boxes  in  London 
and  elsewhere. 

In  order  to  exjjlain  the  signalman's  duties, 
we  must  conduct  the  reader  into  the  loft_\-, 
well -lighted,  and  commandingly  situated 
edifice  in   which  he  practises  his  craft. 

Entering  the  cabin,  we  find  the  le\'er  frame 
placed  parallel  with  the  track,  and  imme- 
diately abo\-e  it  is  a  shelf  on  which  stand  the 
block,  telegraph,  and  bell  instrinnents  ;  while 
above  the  shelf  hangs  a  coloured  chart  slmw- 
ing  the  tracks,  sidings,  switches,  and  signals 
controlled  by  this  particular  cabin.  The 
le\-ers  in  the  frame — the  number,  of  course, 
varies  with  the  size  and  im[)iirtance  of  the 
cabin — have  each  a  brass  plate  inscribed 
with  a  number  corresponding  to  that  which 
numerically  signifies  its  position  on  the  chai't 
abo\e  ;  while  on  the  far  side  of  the  frame  is  a 
board  running  parallel,  on  which  is  inscribed 
what  each  le\-er  is — "Up  home,"  "Down 
distant,"  "  Slocum  branch  starting,"  "Main 
line  cross-over,"  etc.  It  will  be  noticed  that, 
with  the  exception  (if  handle  and  spring 
catch,  the  levers  are  painted  different  colours. 
33 
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1  he  following  is  the  standard 
colour  arrangement  :  —  Red  for 
"  home  "  semaphores,  green  ior 
"  distants,"  black  for  switches, 
white  f>r  spare  levers,  and  fancy  hoops  for 
anything  out  of  the  ordinary.  In  junction 
boxes  it  will  further  be  observed  that  many 
of  the  lex'ers  have  numbers  |)ainted  on  their 
sides — ncjt  one  number  onl_\',  but  in  some 
cases  from  half  a  dozen  to  sixteen.  These 
numbers  refer  t(.)  the  interlocking  apparatus. 
Before  the  numbered  lexer  can  be  mo\ed, 
each  of  the  levers  to  which  the  numbers  refer 
has  first  to  be  moxed  in  the  order  scheduled. 

Of  the  two  bell  instruments  for  the  up  and 
down  tracks  rcs|)ecti\cl\',  each  |)os.scsses  a 
different  tone,  or,  rather,  the  up-line  instru- 
ment sounds  a  bell,  the  down  one  a  gong. 

.So  many  different  |)atterns  of  block  ap- 
paratus are  in  use  thai  it  would  be  impossible 
to  describe  them  all  in  detail;  though,  of 
course,  the  special  instruments  b\'  which  each 
is  represented  have  as  their  oljject  the  ocular 
definition  of  the  empty  or  occupied  condition 
of  the  block  .section,  which  is  achieved  either 
by  needles,  model  semaphore  arms,  or  suit- 
abU-  inscribed  shutters. 

The  line  is  divided  into  sections,  varying  in 
length  according  to  the  amount  of  traffic  that 
has  to  be  pas.sed  oxer  it — the  thicker  the 
traffic  the  .shorter  the  blocks — and  a  signal 
cabin  is  placed  at  the  termination  of  each 
section.       Broadl_\-    speaking,    the    dial    of    a 


2  58 


BRITAIN    AT    WORK. 


block  telegraph  instrument  indicates  one  or 
other  of  the  following  facts,  viz. :  "Line  clear," 
"  Train  on  line,"  "  Line  blocked."  Sometimes 
it  is  a  needle  which  does  this;  sometimes  it  is 
a  miniature  semaphore  signal;  and  sometimes 
it  is  an  arrangement  of  differently  coloured 
and  worded  shutters,  which  revolve  round 
an  aperture  in  a  green  blind.  The  normal 
position  of  the  block  instrument  shows  the 
line  blocked.  Now  let  us  suppose  that  A 
wishes  to  pass  a  train  into  the  section  A  B. 
He  notifies  B  of  his  wish ;  and  B,  having 
ascertained  that  the  section  B  C  is  clear, 
signals  back  "  Line  clear."  As  the  train 
enters  the  section  A  B,  A  signals  to  B,  "  Train 
on  line."  B  repeats  that  signal  to  C  as  the 
train  passes  his  own  box,  and  at  the  same 
time  signals  back  to  A,  "Line  blocked," 
which  A  takes  as  a  receipt,  delivering  him 
from  all  further  responsibilit)'  for  that 
particular  train. 

The  communications  between  any  two 
signalmen  are  always  heralded  by  bell  calls, 
for  which  there  exists  one  uniform  code, 
describing  the  nature  of  the  train.  Thus  one 
beat  calls  attention;  four,  given  consecutively, 
means  "  Is  line  clear  for  express  passenger?"; 
five,  given  i — 4,  "  Is  line  clear  for  express 
sjoods  ?  "  ;     and    two    consecutiveh',    "  Train 


entering  section."  There  are  also  arrange- 
ments of  beats  signif\-ing  "  Obstruction  ! 
Danger  !  "  "  Vehicles  running  away  on  wrong 
(or  right)  line,"  "  Stop  and  examine  train,"  etc. 
With  few  e.xceptions,  all  bell  signals  must  be 
acknowledged  b_\-  exact  repetition. 

But  signalling  alone  cannot  ensure  the 
safety  of  a  train.  The  track  itself,  bristling 
with  switches,  cross-overs,  and  sidings,  must 
first  be  prepared  for  it.  This  is  provided  for 
by  intricate  mechanisms,  which  interlock  the 
signals  and  switches,  and  thus  establish  the 
principle  of  the  signalman  being  compelled  to 
set  a  road  before  he  can  unlock  it.  Conse- 
quentl}-  the  most  wonderful  mechanical  part 
of  a  junction  signal  box  lies  hidden  from 
sight  underneath  the  le\er  floor,  and  here  the 
maze  of  plungers,  rods,  and  cranks  have  the 
effect  of  creating  a  s)'stem  incapable  of 
producing  discord. 

Concerning  the  safety  appliances  that  exist 
in  the  track  itself  for  ensuring  the  correct 
working  of  switches,  we  have  only  space  to 
mention  the  facing  point  lock  and  duplex 
detector,  which  bolts  the  tongues  of  steel  in 
one  position  or  the  other ;  the  locking  bar — 
a  long  flat  bar  lying  along  the  edge  of  the 
rail,  close  to  a  switch — which,  each  time  the 
switch  is  moved,  must  be    raised  above    rail 
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le\-cl,  and  tbci'cnuv  prc\ciits  a  switch  bciiiL; 
nil i\L-il  whilst  a  train  is  passini;' oxer  it;  and 
another  form  of  detector  bar,  which  U^cks  the 
insjress  to  tracks  already  dccupicd  b)-  a  train. 
\\"c  must  niiw  say  a  few  words  about  those 
apparatus  which  make  the  trains  provide  for 
their  own  safct_\-  In-  automatically  telegraph- 
ing their  passage  through  a  block  section. 
The  most  famous  of  these  systems  is 
"  Svkes's    Electric     Lock     and     Hlock,"    the 


free;  but  when  it  reads  "  Blocked,"  the  kvcr 
is  locked.  It  is  thus  impossible  for  one 
signalman  to  organise  a  collision. 

Coming  to  the  working  of  singlc-tracl; 
railways,  there  are  several  apparatus  which 
pre\ent  more  than  one  train  being  between 
an\-  two  l)l()ck  stations  at  the  same  time,  and, 
when  no  train  is  in  the  section,  to  admit  of  a 
tiain  being  started  from  either  end.  A  staff 
or  tablet  must  be  carried  with  each  train,  and 
tlKs  iorm  of  tally  can  only  be  issued  b}-  the 
signahnan  to  the  driver  from  electrically 
controlled  machines,  so  arranged  that  it  is 
inipossi])le  t'nv  more  than  one  tally  trj  be  got 
out  of  two  machines  taken  together  at  the 
same  time.     "T\-ers's  Electric  Train  Tablet" 


object  of  which  is  to  prc\-ent  more  than  one 
train  being  between  two  signal  boxes  on  the 
same  track  at  the  same  time.  This  is 
accomplished  by  a  signalman  not  being  able 
to  lower  the  signal  controlling  the  entrance 
to  the  block  section  ahead  until  that  signal 
has  been  electrically  released  by  the  signal- 
man at  the  box  in  advance,  who  cannot  so 
i-elease  the  signal  until  the  preceding  train 
has  passed  over  a  rail  contact  in  adxance 
of  his  own  starting  signal  and  that  signal  has 
been  put  to  "danger."  In  the  signal  cabin 
two  indicators  are  placed,  one  reading  either 
"  Line  clear"  or  "  Line  blocked,"  and  referring 
to  the  condition  of  the  section  ahead  ;  the 
other  reading  "Train  on  line"  or  "  Train 
passed,"  and  referring  to  the  section  in  rear. 
The  former  indicator  is  connected  witn  the 
lock  in  such  a  manner  that,  when  it  reads 
"  Clear,"   the   lock   is   lifted    and   the   lexer    is 


and  the  "Electric  Train  Staff"  are  tlie  two 
principal  .systems  in  vogue.  In  order  to 
ob\'iate  the  stoppage  of  a  train  whilst  the 
driver  and  signalman  exchange  tallies,  special 
apparatus  are  now  provided  so  that  the 
operation  ma_\-  be  jierformed  in  speed. 
Sometimes  the  tablets  are  placed  in  leathern 
pouches  and  hung  on  rings,  through  which 
the  two  men  respectively  thrust  their  arms  ; 
a  .Scotch  railwa_\-  makes  use  of  an  apparatus, 
known  as  the  "  snajjpcr,"  which  exchanges 
tablets  automatically  on  \er_\-  much  the  same 
princi])le  as  the  mail  bags  are  caught  up  and 
.set  down  in  nets;  and  there  are  various  forms 
ol'  non-automatic  "catchers"  and  "deliverers" 
placed   alonsjside  the  track. 
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To  return  to  the  interior  ox'"  signal  cabins, 
there  are,  as  a  rule,  many  otlier  dial  instru- 
ments to  be  noticed  in  addition  to  the  block 
telegraph  ones.  Where  signals  are  hidden 
from  \iew  of  the  men  in  charge,  an  instru- 
ment, in  the  form  of  a  miniature  semaphore, 
placed  abo\-e  the  lexer  to  which  it  refers, 
repeats  the  worl;ing  of  the  real  arm  ;  x\hile 
another  instrument  is  for  use  at  night,  when  a 
lamp  showing  a  red  or  green  light  respectively 
indicates  the  "  on  "  and  "  off"  position  of  the 
arm.  The  lamp  repeater  is  a  \'ery  ingenious 
apparatus.  Over 
the  flame  of  the 
lamp  is  a  ti.mguc 
of  metal,  which, 
as  long  as  it 
remains  hot,  re- 
mains bent,  owing 
to  the  unequal 
contraction  ol 
the  metals  com- 
posing it.  If  the 
lamp  goes  out, 
the  tongue  cools 
and  straightens 
until  it  touches  a 
button,  which  sets 
a  bell  ringing  in 
the  repeater,  and 
changes  a  shutter 
inscribed  "  Light 
in "  to  one  in- 
scribed "  Light 
out."  Again,  at 
the    great    boxes 


DRI\'KR    AND    SIGX.ALM,-\N    E.XCH.AXGING    TAI.I.rp:S, 


termini  there  are 


\\-hich  guard  important 
train  dcscribers  " — that  is, 
dials  inscribed  with  the  names  of  the  traffic 
dealt  with,  the  nature  of  what  is  approach- 
ing being  signified  by  the  |)ninting  of  a 
needle  —  which  obviate  the  use  of  multi- 
tudinous bell  calls. 

The  walls  of  signal  cabins  are  papered  with 
official  literature — these  are  the  regulations 
for  working  the  block  instruments  ;  a  list  of 
the  platelayers  (and  their  addresses)  \vho  are 
available  for  fog  duty  ;  a  working  time-table, 
showing  the  exact  hour  at  which  every  kind 
of  train  is  timed  to  pass  the  box  in  question  ; 
and  a  sheaf  of  the  current  month's  notices, 
specifying  the  arrangements  made  for  the 
special,  excursion,  and  ballast  trains,  together 
with    warnings    as    to  what   portions    of   the 


permanent  way  may  be  under  repair.  With 
the  foregoing  particulars  the  signalman  is 
expected  to  be  fully  acquainted,  and  he 
is  periodically  examined  in  the  same  by 
tra\elling  inspectors. 

The  three  largest  signal  boxes  in  the 
country  are  London  Bridge  (Brighton  line) 
\nrth  Cabin,  2S0  levers;  Waterloo  A  Box, 
250  le\ers ;  and  Lixerpool  Street  West 
Box,  240  levers.  The  London  Bridge  and 
Waterloo  boxes  have  each  a  staff  of  ten 
signalmen,  who   work    in   shifts,    four  in    the 

daytime  and  two 
at  night  ;  while 
at  Liverpool 
Street,  during  the 
busiest  hours  of 
the  da\-,  there  are 
as  man\-  as  fi\-e 
men  on  duty  to- 
gether. Each 
box  has  also  a 
staff  of  train 
boys,  who  carr_\' 
messages,  attend 
to  the  telephones, 
and  write  up  the 
train  books.  In 
the  course  of 
twelve  months 
the  number  of 
lever  movements 
made  in  these 
mammoth  signal 
boxes  attains 
several  millions ;  for  they  deal  with  from 
600  to  1,100  trains  per  twenty-four  hours, 
not  counting  light  engines,  and  there  is  an 
average  of  fully  a  score  of  lever  movements 
to  each  train.  And  the  pull  of  each  lever 
is  a  heav}'  one,  e\-en  to  a  strong  man. 

Lastly,  a  few  lines  about  the  great  fog 
problem.  In  figg\-  weather  all  the  fore- 
going arrangements  are  liable  to  be  nullified 
by  the  driver's  inability  to  see  the  signals  ; 
and,  accordingl}-,  some  method  of  sound 
signalling  has  to  be  substituted.  A  primitive 
procedure,  still  widel_\'  utilised,  consists  of 
posting  men  at  the  side  of  the  track  close 
to  the  signal  posts,  where  the}-  can  see  the 
position  of  the  arms.  \Miilst  the  latter 
are  at  danger,  they  keep  a  detonator  or 
detonators   on   the   metals,    the  explosion    of 
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which  warns  the  driver,  and  when  the  arms 
<h-ii|)  the  detonators  are  removed.  A  fo<^ 
ilclonalor  or  torpedo  is  merel}-  a  little  disc 
fdled  with  detonatini^  powder  and  pro\'ided 
with  tin  straps  that  arc  bent  down  to  clasp 
o\er  the  top  of  the  rail.  This  service,  need- 
less to  sa\',  invohcs  cimsiderable  danger  to 
the  men.  and  great  expense  to  the  com- 
panies— the  bill  for  a  bad  fog  will  run  inln 
man_\-  hundreds  of  pnunds.  In  the  neigh- 
bourhood of  London  and  dlhcr  large  towns 
it  is  now  usual  for  signals  tn  ha\c  miniature 
replicas  on  the  gmund,  sn  that  the  men  can 
ha\e  the  position  of  the  aians  dii  the  tall 
posts  above  repeated  under  their  noses  ;  tor, 
otherwise,  in  a  really  bad  fog  a  "  fogger " 
would  be  compelled  to  climb  the  post  he 
is  guarding  to  ascertain  whether  the  signal 
is  "  on  "  or  "off"  Again,  in  order  to  ob\  iate 
the  risks  of  the  men  being  run  over  whilst 
fixing  the  detonators,  one  compan\'  at  least — 
namely,  the  Great  Eastern — has  constructed 
what  are  termed  fog  pits  in  the  permanent 
■WRY.  These  pits  are  long  narrow  trenches, 
about  fi\-e  feet  deep,  between  a  pair  of  run- 
ning tracks,  and  the  miniature  repeaters  are 
placed  inside  them.  The  foggers  are  posted 
in  these  pits,  which  are  more  or  less  sheltered, 
and  are  able  to  place  the  detonators  on  the 
metals  without  fear  of  being  run  o\-er. 

There  can  be  no  doubt,  however,  that 
the  fog-signalling  problem  will  never  be 
really  mastered  until  a  mechanical  device 
takes  the  place  of  human  agency.  .\s  a 
matter  of  fact,  patents  innumerable  ha\e 
been  filed  with  this  object  in  \iew.  .Some 
of  them  substitute  a  mechanical  for  a  human 
arm  in  placing  a  detonator  on  the  rails. 
For  examjjle,  there  is  a 
magazine  detonator  ap- 
paratus connected  to  a 
signal  lever  in  such  a 
wa\-  that,  when  the  arm 
is  at  danger,  one  deto- 
natfir  is  carried  forward 
by  a  jjlunger,  and  placed 
in  such  a  position  that 
it  will  be  exploded  b_\- the 
depression  of  a  hammer 
near  the  rail,  which 
hammer  is  released  by 
the  leading  p^h  of  loco- 
moti\e    wheels.       If    the 


detonator  is  exploded  another  one  takes 
its  place  at  the  ne.xt  mo\ement  of  the  signal 
lexer.  When  the  arm  assumes  the  "clear" 
position,  the  detonator,  if  unexploded,  is 
withdrawn  to  the  magazine.  An  apparatus 
on  this  jjrinciple  is  installed  on  the  S<JUth- 
W'eslern  Compan\''s  line  at  Clapham  Junc- 
tion, and  works  admirabl}'. 

Hut  the  weak  point  of  an\'  such  .system 
rests  in  the  fact  that  the  blow  struck  would 
be  so  tremendous  that  the  pedals  or  triggers 
thus  set  would  be  liable  to  be  easily  thrown 
out  of  gear.  Consequently,  several  electrical 
appliances  ha\e  been  de\ised  to  surmount 
this  difficult)-,  l-'or  example,  there  is  one 
the  essence  of  which  is  the  establishment  at 
the  side  of  the  track,  and  along  the  outer 
rail,  of  a  magnetic  field.  .\n  armature 
attached  to  the  locomoti\e  is  then  carried 
through  the  magnetic  field  in  the  close 
neighbourhood  of,  but  making  no  actual 
contact  with,  the  magnets.  In  the  arm.ature 
there  are  two  independent  needles  which, 
being  deflected  b_\'  the  electric  current,  make 
a  contact,  and  so  ring  a  bell  or  perform 
some  other  operation  to  call  the  attenti(;n 
of  the  men  on  the  footplate.  Lastl}-,  there 
is  an  electro-pneumatic  automatic  fog  syren. 
When  a  signal  is  at  danger,  the  train  on 
entering  the  section  aut(jmaticall_v  starts  this 
.syren  blowing,  and  the  latter  continues 
its  warning  note  till  the  train  arrives  at  the 
signal  post,  with  the  arm  of  which  it  is 
connected,  tln>ugh,  of  course,  if  the  signal 
meanwhile  drops  to  the  "  clear  "  position  the 
syren   ceases  to  blow.  jj    (-     Arciii'i-; 
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THE    FURNITURE    TRADE. 


To  the  question,  "  How  is  modern  fur- 
niture produced  ?  "  no  single  answer  is 
possible  ;  for  the  furniture  trade  is  a 
trade  of  contrasts,  and  a  description  of  the 
wa\'  in  which  one  piece  of  furniture  has  been 
made  might  be  \\holly  inaccurate  as  applied 
to  another  which,  in  appearance,  is  not  \"er_\' 
dissimilar.  In  the  furniture  trade  eighteenth 
centur\'  methods  of  production  and  twentieth 
centur\-  methods  co-exist  in  a  manner  that  is 
almost  unique.  It  is  quite  possible  that  }-our 
drawing-room  ma}-  contain  a  chair  or  cabinet 
that  has  been  the  object  of  the  careful,  almost 
kn'ing,  attention  for  a  considerable  time  of 
two  or  three  highl}-  skilled  craftsmen,  working 
with  hand  tools  onl}-  in  a  small  workshop, 
while  }-our  dining-room  contains  a  sideboard 
that  has  been  turned  out  in  a  few  hours  in 
a  great  steam  factory  in  which  the  modern 
principle  of  the  division  of  labour  has  been 
carried  to  the  utmost  possible  limit,  and 
the  duties  of  the  workmen  have  been 
chiefly  confined  to  "  feeding "  the  various 
machines — marvels  of  mechanical  ingenuity 
— which  have  automatically  performed  nearly 
every  part  of  the  work,  from  the  cutting  up 
of  the  rough  timber  to  the  final  decorative 
touches.     Undoubtedly  the  present  day  ten- 


dencv  in  this  as  in  other  trades  is  for 
machinery  to  displace  hand  labour,  though 
it  may  be  regarded  as  certain  that  hand 
work  must  alwa\-s  pla_\-  an  impnrtant  part 
in  an  industry  which  has  an  artistic  as  well 
as  a  commercial  and  utilitarian  side.  To 
think  otherwise  would  be  to  despair  of  the 
artistic  progress  of  the  nation. 

There  are  few  parts  of  the  countr_\-  where 
furniture  making  is  not  carried  on  to  a 
greater  or  less  extent,  but,  like  so  man}-  other 
trades,  it  tends  to  concentrate  in  a  few 
special  localities.  The  London  centre  of  the 
trade  is  Curtain  Road,  E.C.,  and  the  adjoining 
streets,  which  are  largely  given  up  to  show- 
rooms and  factories,  though  the  quantity 
of  furniture  actually  made  in  the  localit\-  is 
less  than  it  was  some  years  ago,  as  many 
manufacturers  have  removed  their  works 
to  various  outl\-ing  districts.  Of  late  }-ears, 
too,  quite  a  little  colony  of  furniture  makers 
has  sprung  up  in  Berners  Street,  \V.  In 
Tottenham  Court  Road  there  is  an  astonish- 
ing congregation  of  retail  shops,  a  circum- 
stance which  makes  the  thoroughfare  ver_\- 
attractive  to  engaged  couples,  but  ver_\-  little 
of  the  furniture  shown  is  made  here.  Of 
proxincial    centres    the    most    important    and 
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intcrestinsj;  is  IIi,L;h  W'yconihc,  Uic  famous 
chair-making  town,  which  wc  ha\c  ah^cady 
dealt  witli  in  a  separate  article.  At  Glasgow 
and  Hcith.in  Birmingham  and  the  neighbour- 
hood, and  in  the  West  of  luigland  (es[3ccially 
Bristol,  ]5arnstaple,  and  Jiath)  the  trade  is 
also  carried  on  \ery  extensively. 

A  corollary  to  the  widespread  afloption  of 
machinery  is  the  subdivision  of  the  trade  into 
sections,  so  that  one  manufacturer,  instead  of 
making  all  kinds  of  furniture,  will  confine  his 
energies  to  one  or  two  s[jecial  lines  ;  thus  one 
will  make  sideboards  only,  another  mirrors 
and  overmantels,  another  office  furniture,  and 
another  "  stuff  over  "  work — that  is  to  say, 
eas_\-  chairs  and  couches. 

In  order  to  examine  the  latest  develop- 
ments in  the  ai^plication  of  machinery  to  the 
furniture  trade,  we  could  tiot  do  better  than 
pay  a  \isit  to  the  extensive  factories  at  Lime- 
house  occupied  by  the  firm  of  H.  Herrmann, 
Limited,  a  firm  which  confines  its  attention 
almost  e.xclusively  to  sideboards  and  bed- 
room suites.  Here  about  650  men  are  em- 
plo_\'ed,  and  the  average  daily  output  amounts 
to  twentx'  sideboards  and  from  ninety  to  a 
hundred  complete  suites.  Such  an  enormous 
output  is,  of  course,  onl_\'  possible  by  the 
utmijst  economy  of  labour  and  material 
which    care   and    forethought,    aided    by    the 


most  ])erfect  mechanical  de\iccs,  can  ac- 
complish. 

The  factor)- backs  upon  the  Regent's  Canal, 
so  that  at  the  outset  lliere  is  a  great  saving  of 
cartage  e.xpense,  the  timber,  most  of  which 
comes  from  the  company's  own  saw  mills 
in  .\ineiica,  being  brought  to  the  works  in 
barges.  The  wood  has  first  to  be  thorcnighl)- 
driefl,  and  this  is  accomplished  by  what  is 
known  as  the  "  jirogressive  "  dr_\-ing  system, 
which  consists  in  passing  the  wood  through 
successive  chambers  of  varying  degrees  of 
moisture,  the  last  being  as  dry  as  possible. 

The  dried  and  seasoned  wood  has  next  to 
be  cut  into  sizes  for  use  on  various  jobs, 
except  in  cases  where  this  has  alreadj-  been 
done  at  the  American  saw  mills.  This  si/.ing 
up  is  performed  b\-  a  great  number  of  power- 
driven  saws  of  various  kinds  which,  working 
with  astonishing  rapidil)',  cut  the  wootl  to 
an)'  rec[uired  length  and  thickness  with  the 
most  perfect  accurac)*.  The  lengths  of  wootl 
are  then  passed  on  to  another  set  of  workmen 
in  another  room,  who  shape  and  joint  and 
decorate  them  ready  for  gluing  together 
to  form  the  completed  piece  of  furniture. 
There  are  machines  for  planing,  sand-paper- 
ing, boring,  moulding,  do\etailing,  grooving, 
mortising,  even  for  such  purely  decorative 
processes    as    car\ing    and     inlaying.       One 
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machine  does  nothing  but  cut  in  a  drawer 
front  the  caxity  which  is  to  recei\-e  the  lock  ; 
another  takes  the  completed  drawer  and 
trims  it  to  the  exact  size  required  to  fit  easily 
into  the  drawer  space  prepared  for  it — per- 
forming, in  fact,  just  those  nice  adjustments 
on  which  the  handicraftsman  often  spends 
a  lot  of  time  when  the  piece  of  furniture  is 
virtually  completed. 

But  most  astonishing  of  all,  perhaps,  is  the 


y;.-,.'c:  Cassell  &  C,}.,  Lid. 
WOOD-CARVING    BV    M.\CHINKRV    (MESSRS. 
HKRRM.'\N.\'S    WORKS). 

use  of  machinery  for  purely  decorative  work. 
The  wood-carving  machine  is  a  marvel  of 
ingenuit}",  and  produces  work  of  the  most 
elaborate  as  well  as  of  the  simplest  kind. 
The  process  consists  in  reproducing  in  wood 
the  pattern  of  an  iron  mould  called  a 
"  negatixe "  ;  a  series  of  carefull_\-  adjusted 
cutters  are  attached  to  the  negati\e,  and 
when  the  machine  is  in  motion  the}-  reproduce 
with  the  utmost  exactness  and  precision  e\er\- 
line  of  the  original.  Each  machine  is  capable 
of  carving  simultaneously  a  dozen  panels,  not 
necessarilv  of  the  same  pattern,  and  a  single 
machine  will  in  the  course  of  a  day  turn  out 
120  completed  panels. 


At  e\'ery  turn  one  notices  some  evidence  of 
forethought  and  ingenuity  resulting  in  an 
economy  of  time  or  material,  small,  perhaps, 
in  itself,  but  forming  part  of  a  system  care- 
fully devised  to  produce  the  maximum  output 
at  the  minimum  cost.  The  shavings  and 
sawdust,  for  instance,  instead  of  being  wasted, 
are  by  an  ingenious  arrangement  removed  from 
the  place  where  they  are  a  hindrance  and 
inconvenience  and  devoted  to  a  practical  use. 
Over  each  machine  is  fi.xed  a  conduit  through 
which  the  dust  and  shavings  arc  sucked 
up  b\'  means  of  a  strong  air  current  into 
a  chamber  where  an  artificially  produced 
"  cyclone  "  convej-s  them  to  an  outfall  leading 
to  the  furnaces.  The  stokers  thus  ha\e 
brought  to  them  automatically  a  continuous 
supply  of  fuel  amounting  to  eighty  per  cent, 
of  the  total  quantity  required.  Were  it 
not  for  some  such  arrangement,  the  workmen 
at  the  sawing  machines  would  be  smothered 
in  sawdust,  so  that  it  serves  a  useful  end  apart 
altogether  from  the  saving  effected  in  the 
cost  of  fuel.  Even  in  such  an  apparently 
trivial  matter  as  the  lubricating  of  the  engines 
a  mechanical  invention  is  introduced,  which 
effects  an  economy  in  oil  by  collecting  it 
so  that  it  can  be  used  over  and  over 
again. 

In  the  scientific  arrangement  of  the  work 
of  the  factor}',  the  completeness  and  "  up-to- 
dateness  "  of  its  whole  equipirent,  and  the 
apparent  indifference  to  an  immediate  outlay 
in  order  to  obtain  the  utmost  possible 
efficienc\-,  we  see  in  operation  those  business 
principles  which  we  are  sometimes  taught 
to  regard  as  essentiall}-  American.  As  a 
matter  of  fact,  the  British  furniture  trade  has 
been  but  little  affected  as  yet  by  American 
competition,  and  the  claim  .sometimes  made 
that  our  cousins  on  the  other  side  can  send 
their  ready-made  furniture  into  this  country 
at  rates  which  compete  successful!}'  with 
our  English  manufacturers  is  disproved  by 
the  experience  of  man}-  well-known  firms. 
In  regard  to  a  few  specialities,  such  as  certain 
kinds  of  writing-desks,  the  Americans  have 
undoubtedl}-  taken  the  lead,  but  in  general 
classes  of  furniture  it  may  be  confidentl}' 
asserted  that  British  manufacturers  are  full}' 
holding  their  own. 

There  is  another  and  entirel}-  different 
phase    of    the    furniture     trade    which,    in    a 
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general 
survey  of 
the  indus- 
try, must 
b  y  n  o 
means     be 

0  \-    e    r  - 

1  o  o  1-;  e  cl  . 
This  may 
be  d  e  - 
scribed  as 
the  artistic, 
as  opposed 
to  t  It  e 
scientific, 
school  of 
p  r  o  cl  u  c  - 
tion.  In- 
stead of 
having  a 
few     stock 

patterns  and  reproducing  them  by  machinery 
again  and  again  in  enormous  quantities,  the 
artistic  maker  will  employ  one  or — if  his 
business  be  a  large  one — se\eral  clever  de- 
signers continually  producing  fresh  designs, 
and  these  will  be  carried  out  almost  entirely 
by  handwork  b_\'  some  of  the  most  skilful 
handicraftsmen  that  good  wages  can  procure. 

Several  of  the  retail  tradesmen  make  a 
certain  amount  of  this  high-class  artistic 
furniture,  and  there  are  a  few  wholesale  firms 
who  devote  their  entire  attention  to  it. 
Of  these  latter  we  ma}-  take  Mr.  J.  S.  Henr_\-, 
of  Old  Street,  E.C.,  as  a  leading  e.xample.  A 
visit  to  his  workshops  is  an  experience  very 
different  from  a  \isit  to  a  great  steam 
factory,  such  as  we  have  just  described.  A 
couple  of  rooms  on  the  third  floor  in  a 
side  street  in  the  neighbourhood  of  Curtain 
Road,  where  about  a  score  of  cabinet-makers 
and  two  or  three  polishers  and  inla\'ers  are 
at  work:  this  is  one  of  several  workshops  in 
which — siftall  and  unimposing  though  they 
are — the  most  beautiful  furniture  is  being- 
turned  out,  furniture  which  is  a  credit  to 
British  workmanship,  and  is  destined  to  adorn 
the  houses  of  some  of  the  most  tasteful  and 
artistic  people  in  the  land. 

The  methods  adopted  in  Mr.  Henr\-'s  work- 
shops are  in  diametrical  opposition  to  those 
of  the  steam  factories.  The  plan  is  for  one 
man,  or  possibly  two,  to  carr\-  out  a  job  in  its 


entirety,  from  the  rough  timber  to  the  inla}-- 
ing  and  polishing  stage.  These  last  processes, 
of  course,  are  special  trades,  but  as  far  as  the 
constructional  work  is  concerned,  the  same 
workman  will  do  it  all.  He  receives  from  the 
drawing  ofiice  a  set  of  full-sized  working 
drawings,  and  a  sketch  showing  the  appear- 
ance of  the  piece  when  completed,  and  with 
these  as  guides  he  proceeds  to  cut  his  wood 
to  the  required  sizes,  shape  the  parts  and  put 
them  together,  working  at  the  bench  with 
hand  tools.  Onl_\-  for  cutting  out  the  \er\- 
roughest  of  the  work  and  for  making  mould- 
ings is  machinery  employed,  \^'orking  on 
these  lines,  the  workman  has  something  of 
the  artist's  satisfaction  in  watching  the 
gradual  de\elopment  under  his  hands  of  a 
worth}-  outcome  of  his  skill  and  labour,  and 
the  piece  when  completed  has  the  additional 
\alue  which,  in  the  eyes  of  connoisseurs, 
belongs  to  skilful  and  conscientious  crafts- 
manship as  well  as  to  appropriate  and  beauti- 
ful design. 

The  workman  whose  experience  has  been 
confined  to  "  feeding  "  a  moulding  or  planing 
machine  in  a  steam  factory  would  find  him- 
self quite  at  sea  if  presented  with  a  set  of 
working  drawings  and  asked  to  carr}-  out  the 
work  in  the  manner  adopted  in  Mr.  Henry's 
workshops  and  others  of  the  same  kind. 
Although  both  classes  of  workmen  are 
engaged  in  the  same  trade  and  nominall}- 
doing  the  same  work,  the  conditions  of  their 
work  and  the  qualifi- 
cations required  for  it 
are  widel}-  different. 
It  must  not  be  for- 
gotten that  though 
furniture  making  is 
a  great 
utilitarian 
industry,  it 
is  also  an 
artistic 
craft ;  it  is 
that  fact 
which  has 
prevented, 
and  doubt- 
less will 
continue 

to  prevent,  wood-carving    by    hand 

the  artistic  (mr.  j.  s.  henry's  works). 
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craftsman  from  beiny;  L-nlircly  suijcrscdcd 
by  the  manipulator  of  labour-saving  ma- 
chiner}-. 

The  two  linns  which  \\c  ha\c  taken  as 
tyjics  of  two  opposing  schools  of  manufacture 
both  confme  their  attention  tn  the  wood- 
working side  of  the  trade.  There  are  others, 
however,  which  include  upholstery,  a  \ery 
important  branch  of  furniture  manufacture  in 
these  ease-loving  tlays.  Such  a  fu'm  is  that 
of  :\rr.  Cornelius  \'.  Smith,  of  CJsnaburgh 
Street,  X.W'.,  of  whose  upholstering  shnp 
we  give  a  [jhotograph.  It  is  a  curi(jus  sight 
to  see  a  lot  of  easy  chairs  and  couches  w  ilh 
their  interior  anatomy  exposed  to  xiew, 
receiving  the  careful  attention  of  skiltul 
^\■orkmen    which    results     in     that     luxurious 


softness  and  sjiringincss  e\'cryone  seeks — 
but  does  not  always  find — in  an  easy  chair. 
Some  of  the  secrets  of  those  qualities  we 
leai'ii  in  the  upholstering  shop,  where  we  see 
that  the  exceptional  springiness  of  a  di\an 
settee  we  have  noticed  in  the  sliowrooin  is 
due  to  its  possession  of  a  double  set  of 
springs,  and  that  the  delicious  softness  of 
a  speciall}'  luxurious  chair  is  obtained  by 
stiifiing  it  with  a  mixture  of  horsehair  and 
swansdow  11,  Mr.  C.  \'.  .Snn'lli  is  the  largest 
whdlesale  manufacturing  u])holsterer  and 
cabinet-maker  in  the  trade,  and  is  one  of 
the  lew  llrms  in  the  furnitiu'e  trade  which 
manufacture  ]iractically  e\er)-thing  that  is 
re(|uired  in  the  furnishing  of  a  house  from 
bedroom   to   billianl-room. 

llrcii    P..    rilll.I'DTT. 
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THE    BUILDING    OF    SHIPS. 


TII]'^.  huildin_L[  of  steel  steamships  is  one 
<if  the  most  important  of  the  industries 
in  which  Britons  engage.  A  greater 
number  nf  hands  may  be  employed  in  the 
getting  of  coal  t_>r  the  spinning  and  \vea\ing 
of  cotton,  and  the  gross  value  of  the  product 
in  each  of  these  trades  ma_\-  be  annually- 
greater;  but  viewed  in  the  light  of  the  fact 
tliat  the  manufacture  of  a  ship  realK-  begins 
with  the  ores  and  the  undressed  logs,  ship- 
building seems  to  be  absolute!}'  the  greatest 
of  our  industries. 

Just  how  man\-  millions  sterling  are  invested 
in  shipbuilding  and  marine  engineering  plant 
it  is  difficult  to  say.  The  writer  tried  to  form 
an  estimate  with  the  assistance  of  some  well- 
known  shipbuilders,  and  liad  to  abandon 
the  task  as  hopeless.  In  any  case,  the  total 
would  have  been  so  vast  as  to  be  meaningless, 
and  a  better  impression  is  conve_\'ed  b_\-  other 
easily  accessible  figures. 

Great  Britain,  for  instance,  builds  in  a  \-ear 
about  double  the  tonnage  produced  b_\'  the 
rest  of  the  world.  One  British  ri\-er — the 
Clyde — excels     the    output,     including    war- 


ships, of  the  United  States,  and  almost 
equals  the  total  production  of  both  Germany 
and  France.  We  continue  to  be  the  world's 
shipbuilders  in  the  face  e\"en  of  subsidised 
opposition. 

The  value  of  the  shipping  launched  in 
this  countr_\-  in  a  fairly  prosperous  }-ear  is, 
roughly,  ;£'27,ooo,ooo,  and  no  less  than 
^"9,000,000  of  that  sum  is  expended  in  wages. 
Machiner}-  is  included  in  the  estimate  of  the 
value,  and  engine-shop  pay-rolls  in  the  wages 
bill.     The  figures  refer  to  the  finished  ship. 

The  number  of  men  employed  in  ship- 
\'ards  and  engine-shops  is,  off  and  on,  about 
1 30,000,  and  nearly  a  score  of  trades  go  to 
make  the  muster.  A  familiar  division  of 
them  is  into  "  black  squad "  and  "  white 
squad,"  but  to  the  man  in  the  street  it  is  a 
little  misleading.  There  are  frame-benders, 
platers,  riveters,  caulkers,  and  drillers  ;  ship- 
wrights, joiners,  and  cabinet-makers ;  plumbers, 
blacksmiths,  tinsmiths,  brass-  and  copper- 
workers,  and  painters  ;  pattern-makers,  and 
steam,  electrical,  and  hydraulic  engineers. 
The   rigger   is   almost  extinct,  but   the  army 
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of  unskilled  toilers  seems  to  s^row  rather  than 
diminish  with  the  facilitation  of  labour. 

It  is  safe  to  say  that  no  British  industry 
has  kept  in  closer  touch  with  progress  than 
.shipbuilding,  and  the  comniandiuL;"  position 
it  ciintinues  to  enjoy  is,  no  doubt,  due  to  the 
enteriirise  which  that  indicates.  And  there 
never  has  been — can  never  be,  in  fact — an\- 
standing  still  in  respect  of  eqin"i)ment.  The 
tendency  is  t(jwards  larger,  if  not  fastei-,  ship-, 
and  the  expert  smiles  at  the  suggestion  that 
the  Celtic  or  the  Cedric  represents  the  limit. 
So  far  ahead  of  the  times  are  the  leatling 
shipbuilding  }-ards  of  the  kingdom  that  half- 
a-dozen  establishments  can  turn  out  leviathans 
which  no  liritish  port  could  accommoiiate. 
If  the  ocean  steamer  stops  at  the  Ocririiic, 
the  Celtic,  and  the  Cedric  the  Port  authorities 
will  be  the  hinderers — not  the  shipbuilders. 

Shipbuilding  yards  are  to  be  found  right 
round   the   British  coast — from   Aberdeen  in 


of  an_\-  size,  although  the  Thames  Ironworks 
can,  and  does,  construct  the  hea\icst  class 
of  war-ships.  The  names  of  Yarrow  and 
Thornycroft  also  suggest  themsehcs   in   this 
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the  Cold  north,  southwarrl  to  thesunn\-  .Sdlent, 
and  from  Falmouth,  north  again  to  the 
Laggan  and  the  Clyde.  The  great  seats  of 
the  industry  are,  however,  onl_\- two  in  munbcr, 
and  for  the  purpose  of  this  article  they  may 
be  described  as  the  North-lCastern  District 
and  the  North-Western  District.  The  London 
river  does  not   now   build    merchant    \essels 


connection. 

Higher  wages — 
di:e  t<  1  the  gi'eater 
cost  of  li\ing  in 
the  ?>Ietropolis — 
ha\e,  howe\er, 
killed  commercial 
shipbuilding  on 
the  Thames. 

Taking  gro.ss 
tonnage  as  the 
measure,  the  Xortli-I^astcrn  District  is  mucli 
the  more  important  of  the  two,  but  in  point 
of  \alue  the  output  of  the  other  division  is 
(jrobably  better.  War-ships  are  excluded 
from  this  comparison  ;  if  the}-  were  not.  there 
would  be  no  doubt  as  to  which  was  \iYc- 
emincnt.  Most  of  the  modern  war-ship  work 
is  done  on  the  Clyde,  tlie  Laggan,  the  !Mer.se\*, 
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and  at  Barrow,  and  these  places  are  all  in 
what  I  have  called  the  North  -  Western 
District.  The  other  division  is  made  up  of 
all  the  rivers  which  flow  eastward  to  the 
sea — the  Dee,  the  Tay,  the  Forth,  the  T>-ne, 
the  Wear,  the  Tees,  the  Hartlepools,  and  the 
H  umber. 

Beyond  these  districts  there  are  practically 
no  shipbuilding  yards,  though  costly  plant  is 
employed  on  repairs  all  the  year  round,  not 


RIVETIXG    FRAMKS    AM)    UKAMS    WITH 
PNEUMATIC    TOOLS. 
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only  on  the  Thames,  but  at  Southampton 
and  in  the  Bristol  Channel  as  well.  Repairs 
and  overhauls  are  seldom  unremunerative 
contracts. 

Cargo  steamers  of  ordinarv'  t_\-pe  and  size 
may  be  built  on  almost  an}-  of  the  rivers  I 
have  named,  and  practical!}-  e\-ery  firm  in  the 
kingdom  is  a  competitor  for  work  up  to  a 
certain  point.  The  range  of  possible  con- 
tractors narrows  as  the  size  and  the  class  of 
the  work  appreciate,  until  for  the  liner  of,  sa}-, 
10,000  tons  gross  onl}-  Clyde,  T}-ne,  and 
Belfast   concerns  are  interested. 

Owners  seldom  go  elsewhere  than  to  the 
Clyde  for  sailing  ships,  although  the  Tay 
and  the  Forth   have,  in  their  da\-,  turned  out 


notable  craft  of  the  kind.  The  "wind  jam- 
mer "  is,  however,  out  of  fashion,  except  with 
oil  companies  and  patriotic  Frenchmen  bent 
on  earning  subsidies.  To  the  Clyde,  too,  go 
the  orders  for  all  the  dredgers  and  dredging 
plant  the  world  needs.  The  ancient  and 
ro}'al  burgh  of  Renfrew,  which  the  "dark, 
sea-born  cit\-  "  soon  may  swallow  up,  enjoys 
a  monopol}'  of  this  work. 

Tenders  for  cargo  vessels  up  to  about 
5,000  tons  gross  may,  as  I  say,  be  sought 
almost  anywhere  in  Britain.  For  the  liner, 
however,  be}-ond  that  tonnage  one  has 
to  go  to  Belfast  or  the  Clyde.  With  few 
exceptions,  the  ocean  mail  services  of  the 
•world  are  carried  on  by  vessels  built  in  one  or 
other  of  these  districts.  The  Atlantic  liners 
which  fl}-  the  white  star  on  the  red  ground 
were  built  at  Belfast,  the  Cunard  express 
boats  at  Go\an,  the  P.  and  O.  mail  steamers 
at  Greenock,  the  Royal  Mail  packets  at 
Govan  and  Clydebank,  and  the  Union  Castle 
fleet  partly  at  Queen's  Island  and  partly  on 
the  upper  reach  of  the  Cl}-de. 

West  Scottish  firms  ha\-e  provided  the 
bulk  of  the  fast  cross-channel  steamers,  and 
for  man}-  }'ears  the  type  has  been  a  speciality 
with  them.  The  fastest  ships  of  this  class — 
the  Holyhead-Kingston  boats — were,  how- 
ever, built  at  Birkenhead  by  Messrs.  Laird 
Brothers,  who  also  constructed  the  Weymouth- 
Channel  Islands  fleet.  All  the  other  services, 
except  that  via  Harwich  to  the  Continent, 
are  maintained  by  Ch'de-built  vessels,  and 
the  fastest  and  most  luxuriously  fitted  of  the 
paddle-steamers  which  pi}-  from  place  to  place 
around  the  British  coast  are  similarly  hall- 
marked. 

Barrow,  Birkenhead,  Dumbarton,  Clydebank, 
and  Fairfield  all  build  fast  twin-screw  Channel 
steamers,  but  only  the  three  Clyde  firms  have 
done  notable  things  with  the  paddle  t}-pe. 
The  Clyde,  too,  has  usurped  the  place  in  the 
world  of  yachting  formerly  held  by  South- 
ampton, and  all  the  bigger  boats  of  this  kind 
are  now  built  on  its  banks. 

If  one  wants  any  type  of  ship,  then,  from 
the  shallow-draught  stern-wheeler  for  some 
tropical  river  to  the  speedy  ocean  liner, 
one  turns  first  to  the  Clyde.  If  the  quest  be 
for  a  vessel  to  excel  all  else  afloat  in  size  and 
speed,  the  end  of  the  journe}-  is  at  Belfast. 
Or    if  a    profitable    cargo    boat  is  the   thing 
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desired — a  ship  to  carry  a  great  deal  on  \-ery 
little  tonnage  and  to  make  respectable  head- 
way with  the  least  possible  consumption  of 
coal — one  may  go  farther  than  the  North- 
Eastern  District  and  fare  worse.  The  cheaper 
class  of  cargo  boat  is  not  unknown,  of  course, 
on  the  Ch'de,  but  the  East  Coast  has  the  art 
matured  of  building  the  t_\'pe  expeditiously 
and  well. 

To  the  untrained  eye  all  shipyards  are, 
no  doubt,  alike,  and  the  operation  of  putting 
one  boat  together  is  very  like  the  operation 
of  building  another.     To  a  certain  e.xtent  the 
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impression  is  right,  for  e.xperience  is  necessar)' 
to  distinguish  the  variations  of  type.  But  if 
the  casual  observer  fails  to  see  beneath  the 
surface  of  things  it  would  have  profited  him 
miire  to  spend  the  day  elsewhere. 

The  whole  vast  establishment  may  seem  to 
be  in  irretrievable  confusion  ;  and  amidst  the 
rattle  of  hammers,  the  roar  of  machinery,  and 
the  shouts  of  men  no  controlling  force  may 
be  discernible.  Over  in  the  sheds  frame 
squads  and  platers  toil  and  sweat  in  the 
ruddy  glow  of  furnaces  ;  in  the  smithy  brawny 
blacksmiths  twist  and  Iiammer  shapeless 
masses  of  incandescent  metal  ;  in  the  shops 
joiners  work  wood  in  an  aimless  sort  of  wa)-, 
and  engineers  dream  beside  machine-tools 
which  run  for  hours  at  a  stretch  ;  and  down 
towards    the    river    the    "  black    squad "    are 


riveting  the  Keels,  and  shells,  and  decks  of 
leviathans  that  are  to  be.  No  order  seems  to 
be  anywhere  ;  everything  proceeds  in  a  happ)-- 
go-lucky  way. 

Yet  there  is  absolute  order  from  boundary 
wall  to  boundary  wall,  from  gatehouse  to 
water's  edge  ;  and  every  man  of  the  7,000  on 
the  pay-roll  is  working  as  closely  to  a  general 
plan  as  if  his  duty  had  been  defined  and 
t\-pewritten  fir  him  in  the  grey  of  the  earl}- 
morn.  Shipbuilding  would  be  unremunerative 
otherwise,  and  Britain  would  not  be  "  the 
country  of  cheapest  production  of  ocean 
steamships." 

When  specifications  are  issued  for  a  steamer 
of  any  size,  e\-ery  firm 
which  fills  them  in  sees  the 
whole  process  of  construc- 
tion clearly  before  it  des- 
patches its  tender.  All  the 
steel  and  other  materials 
that  will  be  needed  are 
ordered  provisionally  at  a 
quoted  price,  so  that  if  a 
tender  is  successful  there 
will  be  no  rising  market  to 
eat  into  the  estimated  profit. 
Some  concerns — Harland  and  Wolff 
particularly — merely  charge  material 
and  labour — "  time  and  lime  "  is  the 
not  inapt  descripti(jn  of  this  system — plus 
a  certain  percentage  as  profit,  but  the  rule 
is,  as  I  have  stated,  to  quote  a  price  in- 
cluding profit. 

A  brief  spell  of  abnormal  activity  in  the 
drawing  office  succeeds  the  formal  acceptance 
of  a  tender,  and  then  the  whole  operation  of 
building  the  ship  begins — not  tentati\-el\-,  be 
it  noted,  or  half-heartedly,  but  definitel}-,  and 
all,  as  it  were,  at  once.  Working  drawings 
are  got  out,  and  the  "lines"  of  the  projected 
\essel  are  laid  down  in  full  on  the  great  floor 
of  the  moulding  loft,  to  be  transferred  in  part 
at  a  later  stage  to  the  scrieve  board  in  the 
frame  shed. 

If  the  practice  were  to  build  one  ship  at  a 
time  or  six  ships  simultaneously,  there  would 
of  necessit}'  be  a  certain  order  of  emplo}'ment, 
and  the  strain  would  be  on  one  department 
after  another.  You  rarely  find,  however, 
even  two  ships  at  the  same  stage  of  construc- 
tion. In  most  yards  there  will  likel}-  be 
vessels  on   the  stocks  at  various  stages — the 
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aiul-b)-  every  detail  of  the  vessel  is  in  the 
hands  of  the  ri,Ljht  people.  Brass-workers, 
])lumbers,  and  other  minor  tradesmen  are  at 
the  fashioninij  of  fittint,rs,  and  joiners  at  the 
woodwork  for  saloons  and  cabins  and  deck- 
houses, '{"he  boiler-sheds  reverberate  with 
thi.:  ro.ir  111  ihc  ri\-etiny  hammers,  and  the 
eni^ine-shops  are  all  a-bustle  with  llie  i)ress 
of  work  there  is  to  do. 

And  if  time  is  precious  and  machinery  is 
needed  in  a  hun'y,  tin-  roar  of  the  engines 
and  the  clatter  of  the  hammers  last  through 

the    Iohl;-    night,    s(|uad    succeeding  squad 

when  the  sun  sets  and  the  day  break.s. 
'1  he  Irame  squads  reproduce  the  lines, 
whicli  the  scrie\e  board  shows,  on  the  perfor- 
ated iron  floor  around  the  furnaces,  and  then 
t\\  ist  the  incandescent  angles  into  the  desired 
cur\es.  When  the  great  rilis  of  steel  cool 
they  are  lal-:en  on  lrucl<s  to  the  building 
berths  and  handed  o\er  to  the  shipwrights, 
who  place  them  in  position  and  "fair"  them 
to  the  keel.  Beams  and  other  contributions 
to  the  rigidit}"  of  the  structure  follow,  and  the 
way  is  clear  for  the  plater. 

The  ]3laters  until  now  have  been  ]Treparing 


keel  of  one  just  laid  on  the  blocks,  the  gaunt 

skeleton    of    another    beginning    to    show,    a 

third   parti)'  plated,  and   a   fourth  in  all   the      their  work  for  fitting,  using  powerful  In'draulic 

glory  of  its  first  covering  of  paint.  tools,   which   roll   and   punch   and    shear    the 

But  our  concern  had  better  be  with  one  cold  steel  as  if  it  were  cheese.  E\ery  plate 
vessel  only,  because  in  the  contemplation  has  its  appointed  place  in  the  shell,  and  has 
of  half-a-dozen  there  is  almost  sure  to  be  to  be  as  carefully  adjusted  as  part  of  a 
confusion.  For  this 
particularvessel  truck- 
loads  of  plates  and 
angles  and  beams 
arrive  daily  b\'  rail, 
and  are  sorted  out 
or  stacked  on  end  in 
the  \ard.  The  ship- 
wrights have  laid 
their  keel-blocks  by 
this  time,  and  along 
the  narrow-gauge 
railwa}-s,  which  skirt 
the  building  berths, 
come  the  "  black 
scjuad  "  in  their  wake 
with  keel-plates  and 
so  forth. 

The    shops     begin 

to   waken    up  in    the 

interest  of  the   firm's 

newest  client,  and  by- 

35 
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machine.  If  it  is  imt  absolutely  according  to 
the  drawing  it  will  nut  rivet.  When  it  i.s 
fitted  and  screwed  upon  the  frames  the 
ri\-eters  come  along  and  ri\ct  plate  to  plate 
and  frame,  and  after  the  ri\eter  follows  the 
tester,  who  "chalks"  ever\-  rivet  which  is  not 
perfectly  driven  ;  these  have  to  come  out. 
Then  the  iron  caulkers  hammer  the  edges 
of  the  plates ;  and  bv-and-by  the  hull  is 
watertight.  Tanks,  castings,  and  steel  decks 
are  treated  similarly,  and  the  joiners  go 
aboard  with  the  fittings  that  have  accumulated 
in  the  flats. 

When  a  liner  of  any  size  reaches  this  stage 
of  her  construction,  the 
number  of  men  at  work 
on  her  ma\-  be  an\'where 


below  the  bilges  are  displaced,  and  the  vessel, 
through  the  cradles,  rests  practically  on  the 
sliding  ways.  The  means  used  to  keep  the 
sliding  ways  in  these  circumstances  from 
acting  up  In  their  description  var}-  in  different 
districts.  At  Messrs.  Harland  and  Wolff's 
the  practice  is  to  hold  the  sliding  ways  by 
a  hydraulic  apparatus,  from  which  the 
pressure  is  withdrawn  \\-hen  "  All  clear "  is 
signalled.  The  ordinary  method  is,  however, 
to  let  lengths  of  wood  called  "  daggers  "  into 
niches  in  both  standing  and  sliding  wa\'s, 
and  to  force  them  out  b_\-  blows  from  heavy 

weights.  That 
is  what  hap- 
pens when 
the  lad\'  who 


between  i.OOO  and  1,500.  There  is,  of 
course,  a  limit  to  the  staff  which  ma_\"  be 
employed  profitably  on  a  single  ship,  but 
I  have  seen  considerablj'  over  1,000  at  work 
on  the  Celtic  without  the  slightest  sign  of 
overlapping. 

A  great  deal  of  the  staging  and  .some  of 
the  uprights  are  removed  when  the  ship  is 
wholly  plated,  and  a  little  army  of  painters 
is  set  to  work  on  the  hull.  The  shipwrights 
effect  further  clearances  below  the  bilges,  and 
put  down  what  are  called  "  standing  ways." 
Over  these — with  a  liberal  coating  of  tallow 
between,  of  course — are  laid  "  sliding  ways," 
and  stout  cradles  are  built  under  the  ship 
forward  and  aft. 

Some  time  before  the   launch   the  wedges 
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names  the  ship  cuts  the  mystic  cord  or 
ribbon — she  releases  the  weights. 

Vessels  are  rarely  in  a  hurry  to  lea\-e  the 
ways,  and  the  first  minute  of  their  freedom 
represents  a  rather  distressing  time  for  their 
builders.  Nearh'  all  wa}'s  have  a  camber  in 
them,  to  make  progress  along  them  easy,  and 
a  jack  is  used  under  the  forefoot  of  a  vessel 
to  throw  the  weight  gradually  o\er  it.  The 
woodwork  of  the  cradles  creaks  ominously  as 
the  pressure  is  applied,  and  then  loud  cheers 
greet  the  first  movement  of  the  huge  mass  of 
steel.  It  gathers  way  as  it  proceeds  towards 
the  water,  and  when  the  tide  bears  it  all  it  is 
"  checked  "- — brought  slowly  to  a  standstill, 
that  is — by  means  of  chains  whose  shore  ends 
are  anchored  in  the  v'ard. 

Tug-boats,  which  have  stood  b_\-  all  day, 
tow  the  new  vessel  to  her   fitting-out  wharf. 
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and  the  work  of  completing  her  proceeds 
apace.  Engines  and  boilers  are  put  aboard  ; 
mast.s  are  stepped,  and  funnels  put  in  position 
and  sta\-ed.  There  is  still  emplin-ment  on 
her  for  hundreds  of  men  ;  and  decks  and 
alleyways  and  saloons  are  to  a  greater  extent 
than  e\er  littered  with  gear.  But  gradual!}' 
ever\'thing  visible  becomes  shipshape.  The 
boats  are  swung  on  the  davits,  and  the 
lighter  superstructures  finished  off!  Painters 
swarm  along  the  decks,  making  everj-thing 
glisten  in  the  sunlight  ;  upholsterers  and 
polishers  throng  the  saloons  and  cabins ; 
decorators    adorn    this,    that,    and    the    other 


thing  ;   and  electricians  bu.sy  themseKes  with 
clusters  and   lamps  and   annunciators. 

The  number  of  workpeojjle  grows  less  and 
less,  until  the  da\-  comes  for  the  first  of  the 
steam  trials  in  the  open  sea.  The  crew  are 
on  board  nnw,  and  the  officers  arc  busy 
fitting  ke}-s  with  locks  and  locks  with  keys, 
and  generally  assuring  themselves  that  the 
contract  has  been  carried  out  to  the  letter. 
After  speed  trials,  and  consumption  trials, 
and  steering  trials  comes  the  formal  cruise; 
then  the  house  flag  is  broken  out  at  the  main 
and  the  Blue  Peter  at  the  fore,  and  another 
shuttle  in  the  I-'mpire's  loom  begins  its  work. 
R(ji;i:rt  MacIntvre. 
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WEETMEAT    makiiu 
which  emplo\-s  a  fai- 


ls an  industry 
rreater  number  of 
women  and  girls  than  men  and  boys, 
since  '!\ith  the  exception  of  the  management 
of  the  actual  machinery  and  the  cooking,  the 
work  is  all  light,  merely  demanding  deft 
handling  ;  and  its  conditions  are  such  that 
workers  of  ages  var_\-ing  from  that  of  the  just 
emancipated  Board  School  girl  to  her  grand- 
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mother  are  equally  welcome.  It  is  a  healthy 
occupation,  and  as  the  record  of  service  is, 
as  a  rule,  long,  one  is  justified  in  concluding 
that  the  perpetual  smell  of  hot  sugar, 
chocolate,  fruit-extracts,  and  peppermint  is 
not  injurious  ;  also  that  the  constant  eating 
of  such  dainties  as  fondants,  burnt  almonds, 
and  the  many  varieties  of  "  lozenge "  is  not 
detrimental  to  the  health  of  the  workers. 

That  the  fascination  of  sweet-eating  is 
much  more  a  matter  of  temperament  than 
only  dependent  on  the  opportunity  to 
succumb  to  it,  is  proved  by  the  number  of 
years  which  it  holds  some  of  these  factory 
hands  enthralled.  In  man\'  cases  they  keep 
up  an  unending  chumping,  no  sooner  having 
got  rid  of  one  item  than  they  start  on  the 
next — like  constant   smokers  with  their  suc- 


cessive cigarettes.     A  wise  manager  does  not 

forbid    such    toll    being    taken,    for    that    so 

demonstrative  an  appetite  will  insist  on  being 

satisfied,  with  or  without  leave,  is  too  patent 

a    fact    t(j    need    reflection.      He  is    therefore 

onl_\-   pr(_)hibiti\e   in    the  matter  of  wholesale 

tax-levying  for  the  benefit  of  the  home  circle. 

In  dealing  with  such  a  \"aried  manufacture 

as    that    described    as  "  Sweets,"    one's    chief 

difficulty  is  in  .selection. 

Where    to  begin,    when 

each    department    is    so 

full  of  attraction  ;  when 

acid     drops,    almond 

hard-bake,     nougat, 

"  bull's-e^-es,"     liquorice, 

barle}'     sugar,     comfits, 

and  lozenges  all  demand 

attention.      To    remark 

comprehensively    that 

the  beginning  of  ever\'- 

thing  in  this  connection 

is      boiled    sugar     may 

perhaps  provide  a  .'■atis- 

factory    starting     point 

— although     maybe     of 

too    ob\ious     a    nature 

to    excuse  its  intrusion. 

Let     us    visit     a    large 

sweet    factory,    that    of 

Messrs.   Clarke,   Nickolls    and    Coombs,    and 

see    for    ourselves    how    these    ever-popular 

articles    are    manufactured  in  their  countless 

millions. 

Huge  coppers  line  many  of  the  rooms  of 
the  factor)^,  whilst  all  the  centre  space  is 
taken  by  long  metal-topped  tables,  whereon 
the  manipulation  of  the  hot  sugar  takes  place. 
All  the  famil}'  of  transparent  "  drops  " — acid, 
fruit,  etc. — are  made  in  the  same  way,  the 
difference  being  merely  a  matter  of  flavouring. 
Sugar  that  has  been  boiled  at  a  temperature 
of  320"  is  allowed  to  run  from  beneath  an 
elevated  copper  on  to  a  table,  where  after 
getting  a  little  cool  it  is  worked  by  hand 
into  great  flat  cakes  and  kneaded,  just  like 
dough  for  bread  ;  then,  when  the  final  state 
of  it  is  to  be  acid  drops,  a  small  quantit}-of 
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extract     i>r     lemon      is 

w  o  r  k  c  (1     i  11.       Mure 

kneadin<;-    follows,    and 

then  when  cool  enoui;h 

to    ha\e    stiffened    into 

almost  a  solid  mass,  it 

is    pulled    into    lontj 

narrow     bars     and 

squeezed  between  metal 

rollers,    the    surface    of 

which    is   stamped  with 

little  round  holes  ;   the 

rollers  are  given  a  tiu-n, 

the    douL;h-like    su_L;ar 

mass   fills    e\er\'    hole; 

another   turn,  and    out 

fall  the  "drops,"  like  a 

shower    of    \ery     large 

varieties  are  stamped    out    of  the    flat    cake 

of    material    b_\-    metal    sheets    covered    with 

divisions.       After    this     treatment    the     fruit 

drops  remain  slightly  attached  to  each  other, 

and  require  to  be  di\  idccl  b)-  hand,  an  easy 

work  undertaken  b\-   quite  _\-oung  girls,  who 

are  also  kept  bu.s_\-  filling  glass  bottles  with 

these    sweets,    b_\-     means    of    large-mouthed 

funnels. 

In  the  nougat  department  we  see  macliincs 
"whisking"  the  scores  of  whites  of  eggs  that 
go  to  its  concoction,  and  standing  beside 
them  we  notice  the  immense  barrels  of  honey 
— honey  from  California — which,  with  pis- 
tachio nuts,  completes  this  delicious  com- 
pound.    The   ingredients   ha\ing  been  amal- 

in 
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hailstones.       Other 


camated,   the   nougat  is  laid 


their  rash  career  is  harshly  checked  by 
attendant  work-girls  before  they  ha\e  had 
time  to  grow  to  anything  like  this  embarrass- 
ing length. 

Another  di\ision  of  .sweet-making  capable 
of  infinite  variet)-  is  the  "lozenge,"  ranging 
as  it  does  from  the  delicately  scented  cachou, 
through  man_\-  grades  of  elegance,  down  to 
the  rampant  peppermint  ;  but  whatever  its 
fla\(_}ur,  e\er\'  lozenge  is  made  in  the  same 
wa_\- — a  sweet,  pudding-like  mass  is  taken 
from  the  slab  where  it  has  been  alternately 
thumped  and  flattened,  and  is  thrown  on  to 
an  arrangement  called  a  "  traveller,"  which 
wire  shelves      passes    under    a    machine    fitted    with    a    set 


to  harden,  and  after  a  few  da)s'  waiting  it 
is  submitted  in  long  bars  to  a  machine,  which 
cuts  it  with  incredible  speed  into  the  con- 
venient little  blocks  in  which  it  reaches  the 
public. 

In  striking  contrast  to  the  inviting  white- 
ness of  the  nougat  is  the  aspect  of  tubs  full 
of  liquorice,  which  is  capable  of  being 
manipulated  by  deft  hands  into  a  great 
number  of  forms,  such  as  long  thin  "boot- 
laces," short  thick  cubes,  sticks,  drops,  ;uid 
"  worms."  A  particularly  ingenious  machine 
— not  unlike  that  popularly  known  as  a 
"mincer" — is  employed  for  the  manufacture 
of  the  last  variety.     Having  been  filled  with 


of  punches.  These,  at  each  stroke,  punch 
out  a  row  of  lozenges  at  the  rate  of  some 
1,500,000  (one  and  a  half  millions)  a  da_\-,  the 
surplus  material  between  the  holes  being 
automatical!)'  carried  off  to  be  worked  u[) 
again. 

.Such  things  as  jujubes,  and  the  wast 
number  of  models  of  the  order  of  the  well- 
known  "  bananas "  and  so  on,  are  classed 
professionall_\-  under  the  term  "  gum  work," 
and  demand  specially  careful  manipulation. 
They  arc  made  in  moulds,  each  separatel}-, 
in  the  following  manner :  A  tray  is  filled 
with  starch-flour,  the  smooth  surface  of  which 
is  indented  with   rows  of  little  hollows  of  the 


warm  liquorice,  the  machine  produces  out  of  desired  shape  ;  a  cylinder  filled  with  liquid 
twelve  small  apertures  tweKe  "worms"  a  sugar-stuff  is  .allowed  to  drip  into  each  little 
quarter    of   a   mile  long  !      Needless    to    say,      mould,  and  the  tray,  w  hen  covered   with  tin_\- 
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^\■clls,  is  set  aside  to  cool,  or  is  put  on  a  shelf 
with  main'  hundred  others  in  a  hot-air 
chamber,   accordini;'  to  treatment   required. 

Cream  sweets,  fondants  and  the  like,  also 
result  from  moulds,  but  in  their  case  india- 
rul)ber  moulds  are  necessary.  The  cream, 
which  is  simply  boiled  sui^ar  beaten  into  a 
thick  mass  by  a  sort  of  t;"igantic  copper 
churn,  flavoured,  anrl  tintt'd  (with  \-egclable 
colour),  is  deposited  by  machiner\-  into  rows 
of  little  wells  many  at  a  time.  .V  short 
while  to  cool,  then  the  indiarubbcr  tra_\'s 
are  turned  upside-down,  and  out  jump  the 
finished  fondants.  Sui^ar  wafers  ha\e  a  liuK- 
department  to  themselves,  and  ;i 
special  set  of  implements  is  necessar\- 
for  their  e\olving. 

Cocoanuts  figure  largely  in  the 
manufacture  of  sweets.  The)'  arri\'e 
at  the  factory  in  a  ceaseless  stream, 
ne\'er  having  time  to  do  more  than 
lie  a  day  or  so  bef  ire  they  are  seized 
upon  and  converted  into  some  form 
of  sweet.  Armed  with  a  hammer,  a 
man  knocks  nif  the  shell  and  throws 
the  nuts  into  an  enormous  bin  ;  out 
of  that  two  women  pick  them  and 
hold  them  against  a  set  of  blades 
worked  by  machiner\-,  which  depri\e 
them  of  the  hard  brown  rind.  Then  the 
white  balls  are  dropped,  several  at  a  time, 
into  cauldrons  containing  paddles  working 
rapidly  in  opposite  directions,  so  that  if  a 
nut  escapes  being  smashed  b_\'  one  blade 
it  is  caught  by  another,  and  before  it  emerges 
becomes  reduced  to  very  small  ]3ieces  ;  a 
secondary  process  further  "pulps"  it,  and 
the  final  touch  is  gi\en  by  a  grinder.  Then 
the  cocoanut  is  read}'  to  be  mixed  with 
.sugar  and  converted  into  "  ice,"  rock,  and 
all  the  other  forms  of  sweetmeats  of  which 
it  is  the  foundation. 

Sugared  almonds  and  carawa)'  comfits  look- 
to  the  inexperienced  eye  simple,  unpretentious 
.sort  of  confections  ;  but  it  takes  an  almond 
four  days'  and  a  caraway  seed  six  weeks' 
incessant  rolling  in  boiling  sugar,  poured  on 
in  very  small  quantities,  to  reach  completion. 

The  seed,  or  the  almond,  serves  as  the 
starting  point,  it  being  necessary  that  the 
sugar  should  hold  to  something.  Having 
been  given  their  preliminary  dose  of  sugar, 
the    caraway    seeds  or    the    almonds,    as  the 


case  may  be,  are  put  into  Inigc  Cf)pper 
pans  tilted  at  an  acute  angle ;  these  pans 
are  ke[)t  resolving,  so  that  the  sweets 
they  contain  are  perpetuall)-  rolled  in  e\-ery 
direction.  The  noise  made  b)-  thousands  of 
almonds  and  twice  as  man\'  comfits  all  roll- 
ing round  the  sides  of  the  coi:)per  pans,  and, 
when  the  incline  gets  too  steep,  suddenly 
falling,  is  enough  to  make  speech  in  this 
neighbourhood  futile.  The  effect  of  this 
mode  of  treatment  in  making  almond  sweets 
and  their  smaller  \arieties  is,  b\'  constant 
friction  one  against  the  other  and  njuntl  the 
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p:ui,  they  should  acc|uire  the  desired  sym- 
metry and  equal  size.  This  is  a  di\ision  of 
confectionery  that  needs  specially  careful 
watching,  and  is  unusuall}-  slow  of  com- 
pletion, 

A  speciality  in  the  wa_\-  of  sweet  prejjaration 
is  carried  on  by  Messrs  Mackenzie  and  Co., 
of  Dalston.  It  lies  in  the  fict  that  nothing  is 
issued  loose  \  e\'er\'  item  is  wrapped  in  thin 
]iaper  ;  packets  within  packets,  everj-  di\'ision 
in  its  own  i)aper.  'i'he  adwuitages  of  this 
arrangement  will  be  readily  apparent,  the 
sweets  thus  reaching  the  consumer  uncon- 
taminatcd  b_\- exposure.  Hutter-scotch,  toffee, 
pepijermints,  almond  creaiu,  "  Fendcan,"  all 
share  the  same  cleanly  fate.  Mere  we  may 
sec  the  manuficturc  of  a  pojiular  wiriety 
of  toffee  known  as  "  Soutouma."  The  in- 
gredients, brown  sugar  and  butter,  are  first 
of  all  weighed  into  white  enamelled  dishes 
in  a  cool  recess  of  the  boiling-room,  and 
white-garbed  cooks  preside  at  neat  stoves. 
The  boiled  nii.Kture  is  poured  on  to  slabs 
kept    cool    by    pipes    of  cold    water  passing 
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beneath    them,    cut    into    the    desired    sizes, 
and    then    left  for  a  small   army  of  girls   to 
come  and  envelope  piece  by  piece.     Messrs. 
Mackenzie  were  responsible  for  the  intro- 
duction   into    this    country    of  the    milk- 
chocolate  made  by  Peter,  of  Swiss  renown. 

Our  account  of  the  manufacture 
of  sweets  would  not  be  complete 
without  a  brief  reference  to  the 
making  of  chocolate  bon-bons  and 
similar  dainties  for  which  Messrs, 
Fuller  are  responsible  The  cream 
middle  part  is  made  first,  in  the 
same  wa}'  as  fondants,  but  the 
critical  part  of  the  process  comes 
with  the  co\ering,  each  little  lump 
of  "  cream  "  having  to  be  dipped 
by  hand — that  is  to  say,  lying  on 
a  two-pronged  fork  held  in  the  hand — into 
a  bath  of  liquid  chocolate :  so  it  is  a  slow 
process,  especially  as  unless  the  chocolate 
be  kept  at  just  the  right  temperature  it 
refuses  to  set,  or,  having  set,  to  attain  the 
correct     amount    of    gloss     on    its    surface. 
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Then,  having  gained  its  o\ercoat,  each 
cream  must  be  laid  carefully  down  on  a 
tra\',  not  too  near  its  neighbour,  and  the 
tra\'  when  full  must  stand  for  several  days 
in  an  atmosphere  of  just  the  right  degree 
of  cold. 


I.  Brooke  Alder. 
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XXOCEXT  enough  are  the  ingredients 
of  gunpowder — saltpetre,  charcoal,  and 
sulphur.  E\'er\'one  knows  thcni  and 
ever)'oiie  can  obtain  thcni.  l''.\cn  school- 
boys purchase  thcni,  mix  thcni  together, 
and  ha\e — accidents  !  Many  a  man  is  going 
about    to-da\-    bearing    the    marks — in    the 


to  the  charge  and  lit  it,  expecting  to  have 
rabbit  broth  f(jr  dinner  that  da\-.  It  was 
his  own  face,  howe\er,  that  was  nearly 
cooked.  Another  time  a  small  bo.x  of 
gunpowdci-  in  pound  can\as  bags  was  put 
in  a  wash-house  out  of  the  way.  A  cat 
upset    the    box    during   the    night,  and    part 
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shape,  it  may  be,  of  an  absent  finger,  (.)r 
indeed  an  absent  hand,  or  damaged  e_\'es, 
or  something  worse — of  some  }-(Hithful  frolic 
with  these  simple  and  ever\-da}'  substances. 
If  schoolbo}'s  will  ha\e  gunpowder  to  pla\' 
with,  they  will  be  well  advised  if  the}- 
altogether  cease  to  make  it  themselves  ; 
they  will,  however,  be  still  better  acK'ised 
if  they  abolish  it  entirely  from  the  category 
of  their  pla\"things. 

Grown  people  as  well  as  bo\-s  are  <  iften 
guilty  of  under-estimating  the  danger  attach- 
ing to  the  use  of  gunpowder.  Not  long 
ago  a  man  put  about  a  cou])le  of  ]iounds 
of  powder  int(j  a  hole  that  he  had  just 
seen  a  rabbit  enter.  lie  attached  a  fuse 
36 


of  the  gunpowder  was  sjiilt  among  some 
coal  lying  on  the  floor.  Next  morning  the 
servant  lit  the  copper  fire,  and  an  explosion 
occurred  ;  she  was  seriously  burnt,  and  dierl 
three  days  afterwards.  She  had  sho\elled 
up  with  the  coal  the  spilt  powder.  W'liere- 
ever  there  is  gunpowtler  there  is  danger — 
a  fact  that  those  into  whose  hands  it 
comes  do  not  always  seem  to  appreciate. 

If  the  general  public  are  thus  thougiitless, 
fortunately  those  engaged  in  the  manufacture 
of  the  explosive  are  not.  l'",\er  present  in 
their  mind  is  a  sense  of  the  danger  that 
lurks  arounfl  them,  and  everything  they  do 
is  done  subject  to  the  observance  of  all 
the  iJrecautionar\-  rules  that   knowledge  and 
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experience  can  suggest.  Yet  the 
making  of  gunpowder,  on  account 
of  the  continual  agitation  the  ex- 
plosive is  submitted  to  and  the 
liabilit}'  of  machinery  to  break 
down,  must  per  se  be  a  more 
perilous  operation  than  an\-  of  the 
simple  and  well-understood  purposes 
to  which  it  is  applied.  Accidents, 
howe\'er,  are  said  to  happen  under 
the  best  regulations,  and  terrible 
ha\oc  has  been  wrought  in  the 
teeth  of  every  human  provision  to 
the  contrary.  Let  us,  however, 
gain  a  general  idea  of  a  powder 
factory  and  the  processes  of  making 
powder. 

Take  the  factory  of  IMcssrs.  John  Hall  and  Son, 
Limited,  the  oldest  and  biggest,  and,  according  to 
expert  opinion,  among  the  best  arranged  we  have. 
It  occupies  that  low  and  retired  corner  of  Kent 
between  Faversham  and  the  Swale.  To  the  passing 
obser\'er  it  resembles  a  game  preserve,  so  well  fenced 
in,  thickly  wooded,  and  noiseless  are  the  grounds. 
Yet  within  there  are  150  different  buildings,  man\-  with 
machinery  at  work  day  and  night,  and  hundreds  of  em- 
ployees go  daily  in  and  out  of  the  gates.    The  buildings. 
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wliich 

are  one-storej-ed,  for  the  most  part  lie 
in  hollows  and  wide  apart,  the  rising 
ground  around  them  confining  the  lateral 
effects  of  possible  explosions,  and  the 
distance  between  them  preventing  an  ex- 
plosion in  one  from  being  communicated 
in  any  wa\'  to  another.  Similarly  separated, 
in  groups  of  two,  or  seldom  more  than 
three,  are  the  operatives,  so  that  in  the 
case  of  an)'  untoward  e\ent  the  number 
of  victims  is  limited.  These  arrange- 
ments, made  with  a  clue  sense  of  the 
liability  of  accidents  to  happen,  are  simply 
to  confine  their  destructi\e  effects.  The 
arrangements  to  prevent  accidents  are 
endless.  An  elaborate  network  of  canals 
intersects  the  works,  and  is  used  as  far 
as  possible  for  con\-e\Mng  the  powder  in 
the  different  stages  of  its  manufacture. 
Water  is  also  used  wherever  practicable 
as  the  moti\-e  power  instead  of  steam. 
Most  of  the  finished  powder,  too,  is  taken 
awav'  b_\-  barge  to  the  Mariiter  powder 
magazine  anchored  below  Gravesend. 
Buckets  filled   with  water  surround  every 
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buiklini;,    ami     the     ^^ruiiiul     all     niLiiid    ihc 
danger  buildings  is  kept  moist. 

The  danger  buildings  themselves  arc  so 
constructed  that  not  a  nail-head  or  iron  in 
an}-  shape  is  exposed,  and  the  roofs  are 
made  slight  so  as  to  gi\-e  easy  vent  to 
explosions.  The  garments  of  the  wurkers 
are  pocketless,  so  that  they  cannot  carry 
knives  or  matches,  or  indeed  anything,  and 
are  made  of  ncjn-inflanniiahlc  material. 
Even  the  buttons  must  nut  he  of  metal. 
No  one  is  allowed  to  go  about  w  ith  trousers 
turned  up  at  bottom,  because  grit  is  collected 
in    that    \v;\v,    and 


against    accitlents    at 
sufficient,     however, 
must     be    the    sense 


the    works  ;    they    are 

to     siiow     htjw     lively 

of    danger.      Men    in 


the  merest  hard 
speck  of  foreign 
matter  in  a  charge 
of  gunpowder  is 
fra  u  g  h  t  w  i  t  h 
danger.  The  en- 
trances to  danger 
buildings  are  pro- 
tected b)'  boards 
placed  edgewa_\-s, 
so  that  when  the 
door  is  open 
n  o  t  h  i  n  g  in  the 
shape  of  dirt  can 
work  in.  This  also 
serves  as    a    check 

to  an}-one  who  might  thoughtlessly  proceed  to  rem(i\-c  all  impurities,  not  only  for  the 
to  enter  without  having  first  removed  his  sake  of  improving  the  qualit\-  of  the  powder, 
boots  and  put  on  the  overalls  that  are  kept  but  also  to  keep  out  any  foreign  substances 
just    inside    the    dunr.       Doors   are    matle   to 
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pnwdcr  houses  usually  lia\e  an  arranged 
])lan  of  escape  in  their  minds,  and  at  the 
lea>t  une.xpected  noise  have  not  hesitated 
to  [)hmge  into  the  canal. 

The  component  parts  of  gunpowder  have 
already  been  mentioned — saltpetre,  charcoal, 
and  sulphur.  They  are  mi.xed  in  different 
proportions,  but  at  Messrs.  Hall's  works 
the  Government  standard  is  followed,  \\/.. 
75    per    cent,    of   saltpetre,    15    of   charcoal, 

and  10  of  sulphur. 
The  saltpetre 
comes  chiefl}'  from 
Bengal  in  jute 
bags,  the  sul[)liur 
from  Sicily,  and 
the  charcoal  is 
made  on  the  works 
and  mainly  tn>m 
the  wood  grown 
in  the  grounds. 
The  saltpetre  and 
sul|)hur  go  through 
\'arious  processes, 
such  as  boiling 
steaming,  distil- 
ling,   with    a    view 


open  outwards,  so  as  to  enable  the  men 
to  escape  the  more  readil)-  ;  and  on  the 
approach  of  a  thunderstorm  the  works  arc 
stopped  and  the  operatives  repair  to  the 
different  watch-houses  scattered  over  the  300 
acres  covered  by  these  extensive  works. 

Every  week  the  machiner}'  is  inspected, 
and  the  reports  as  to  its  condition  are 
printed  and  filed.  In  the  case  of  a  danger 
building  needing  to  be  repaired,  it  must 
first  be  washed  out  before  a  hammer  or 
other  iron  tool  is  admitted  to  it.  When 
artificial  light  is  required,  as  in  working 
at  night  or  in  dull  weather,  the  lights  are 
kept  outside,  being  placed  on  the  window 
ledges.  In  the  case  of  the  works  magazine, 
which  is  surrounded  with  water,  no  light 
of  any  kind  is  e\er  ]5crmitted  near  it. 
These    are    only    a    few    of    the    precautions 


that  might  cause  friction  in  subsequent 
operations  and  lead  to  accidents.  After  this, 
the  sulphur  and  charcoal  being  ground,  the 
three  ingredients  meet  for  the  first  time  in 
the  mixing  house.  The}'  are  put  into  a 
gun-metal  or  copper  flrum  which  revolves 
in  one  direction,  while  arms  or  filers,  fixed 
on  a  spindle  inside,  revoKe  at  a  different 
rate  in  the  other  direction.  Fi\-e  minutes 
of  this  agitation  is  enough  for  60  lb.  of  the 
mixture,  the  ma.ximum  quantit}-  allowed  b}' 
.Act  of  Tarliamcnt  to  be  milled  in  one  charge. 
.\fler  mixing,  the  pnuhict  is  known  as 
"  green  charge." 

.\t  the  mi.xing-house  we  come  into  the 
l)resence  of  danger,  and  learn  that  there 
are  two  kinds  of  floors  in  powder  factories 
— "  clean  "  and  "  dirt}-."  The  office  floor 
ma\-  ha\e  just  been  scrubbed  and  be 
perfectl}-    clean    in.   the  ordinary   sense  ;    still 
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at    the   factor}'    it    would    be  described    as  a  too,    no    powder   had    been    loaded    into    the 

"  dirty  "  floor  because  anj-one  ma\'  walk  on  van. 

it    in    their    ordinar\-    boots.      The    "clean"  From  the  mixing-house  the  "green  charge'' 

floors,  on  the  contrary,  are  usuall}-  as  black  is    taken    to    the    incorporating    mill.       Here 

as    coal.     They    are,    at    an}-    rate,    as    black  it  undergoes  a  process  designed  to  combine 

as    powder    can   make  them,   but  none   dare  the    different    ingredients    as    intimately    as 

tread  them  except  in  the  regulation  slippers,  mechanical     means    can     combine     different 


Formerly  the  mi.xing-house  was  not  regarded 
as  a  danger  building,  and  its  floor  was 
consequently  not  decreed  to  be  "  clean." 
Now,    however,    it    is    so    by    reason    of    an 


substances.  It  is  spread  out  e\enl}'  u])on 
a  circular  iron  bed,  "  liquored "  with  about 
two  pints  of  water  to  diminish  the  chances 
of  ignition,    and    subjected    to    the    crushing 


explosion  that  occurred  in  a  mixing-house  force  that  two  iron  edge  runners  of  four 
whereb}'    four    men    lost    their    li\'es.       The      tons  weight    each,    revolving   eight    times    to 

the  minute,  ma}-  be  imagined 
to  exercise.  This  pulverising 
goes  on  for  from  two  to 
eight  hours,  according  to  the 
qualit}'  of  powder  desired  to 
be  made.  No  one  need  be 
in  attendance  here,  and  no 
one  wi'^hes  to  be,  for  the 
operation  is  the  most  dan- 
gerous in  the  factor}-  ;  but 
now  and  then  a  man  goes 
in  to  oil  the  machiner}'  and 
to  damp  the  charges.  Above 
each  bed  is  a  water-tank,  so 
adjusted  that  an}'  force  fr(_)m 
below,  such  as  an  explosion 
in  the  bed  would  occasion, 
makes  it  and  all  the  other 
tanks  in  the  group  tilt  over 
cause  of  the  accident  is  unknown,  as  are  and  discharge  their  contents  right  upon  the 
the    causes    of  most    such    accidents,    those      powder. 

alone  able  to  tell  being  usuall}'  killed.     One  From    the    incorporating    mills — of  which, 

witness  of  the  explosion  was  about  thirt}-  b}-  the  wa}-,  there  are  fift}-  at  Faversham — 
yards  away.  He  felt  a  concussion  of  the  the  po\\'der,  now  a  dark  grey  or  brown 
air    behind   him   and  his    hat  was   blown  off     colour,     is    taken    to    the    press-house    and 
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as  b\'  a  strong  wind.  On  recovering  liis 
hat  he  returned  to  the  scene  of  the  ex- 
plosion. The  \\'alls  of  the  mixing-house 
were  blown  down  and  the  inside  was  in 
flames.  A  man  all  alight  rushed  out  of 
the  ruins.  Buckets  of  water  were  thrown 
over  him,  but  he  soon  expired.  Three 
other  men  were  found  among  the  debris.  A 
powder  van,  at  the  time  of  the  explosion, 
with  a  canvas  co\"ering,  was  standing  in 
front  of  the  mixing-hous;  to  be  loaded 
with  charges  for  the  mills.  The  horse  took 
fright  and  galloped  off  \\'ith  the  \m\  in 
flames.  Fortunatel}',  it  took  a  direction 
awa}'   from  the  powder  houses  ;    fortunatel}'. 


pressed  b}'  means  of  hydraulic  power 
between  copper  plates  into  cakes  about  an 
inch  thick  and  as  hard  as  sandstone.  This 
gives  a  certain  te.xture  to  the  mi.xture,  and 
lends  to  the  homogeneity  already  acquired 
in  the  incorporating  mill.  These  hard  cakes 
are  ne.xt  broken  into  pieces  with  \\'ooden 
mallets  and  put  through  a  set  of  breakers 
that  reduces  the  pieces  to  the  size  of  a 
walnut.  The  operation  that  finall}-  reduces 
the  size  goes  b}-  the  name  of  "  corning," 
and  consists  of  putting  the  pieces  of  cake 
through  gun-metal  rolls.  Glazing,  stoving, 
and  dusting  are  the  remaining  processes. 
In    glazing,    the    powder    is   tossed    about  or 
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ciiiirncd,  so  to  spcal<,  aniimg  ^rapliite,  and 
thercb}'  takes  on  the  yloss  we  are  ac- 
customed to  see  it  with.  Stovini;  is  to 
drive  off  the  moisture,  and  (hislini;'  is 
really  sifting,  wliereby  the  pnwdcr,  nnw  in 
different  sizes,  is  separatetl  into  classes 
according  to  size.  It  is  thereafter  packed 
into  small  canwis  bags  or  canisters  or 
barrels — all  specially  made — or  taken  to  the 
cartridge-filling  houses  to  be  1  ladcd  into 
cartridge  cases. 

Although  there  are  e.\plosi\es  made  more 
dangerous  than  gunpowder,  and  a  cubic 
inch  of  gunpowder  is  capable  of  exerting 
on  ignition,  by  the  gases  it  instantaneousl_\- 
generates,  a  i)ressure  all  round  (jf  thirt\-  tons 
to  the  square  inch.  No  wmider  those  that 
know  it  best  tam])er  with  it  least !  Yd 
with  all  the  precautions  we  have  seen  taken 
in  powder  fiictories,  pieces  of  iron,  stones, 
and    e\cn    lucifer  matches    have   been   found 


in  barrels  of  gunpowder.  It  would  be 
interesting  and  edif\-ing  to  know  by  what 
means  such  substances  got  there. 

Cartridge  filling  is  also  carried  nn  at 
Messrs.  Hall's  works.  This  is  done  by 
wcimen,  and  under  all  the  safeguards  we 
ha\e  seen  adopted  in  the  powder  house.';. 
The  part  the_\-  pla_\-  is  purely  mechanical  ; 
nothing  is  left  to  their  judgment  In- 
reason  of  the  perfect  appliances  used  in 
the  process,  which,  though  interesting,  no 
descri])tion  apart  from  diagrammatic  illus- 
tration could  render  intelligible.  Canisters, 
boxes,  and  barrels,  which  ha\e  to  be  of  a 
s|iecial  nature,  are  made  on  the  premises- 
There  are  also  smiths  and  millwrights,  and 
all  the  different  kinds  of  artificers  required 
to  keep  the  machincr\-  in  order  and  quick 
to  detect  flaws  dui'ing  the  frequent  in- 
spections to  which  the  whole  works  are 
periodically  subjected. 
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COTTON    AT    PORT,    IN    MILL,    AND    ON    'CHANGE. 


WITHIN  a  twelve-mile  radius  of  Man- 
chester there  is  a  population  nearly 
as  great  as  that  of  London,  and  the 
thronging  people  are  engaged  in  every  \ariety 
of  industry.  But  the  notion  obtains  that 
Lancashire  stretching  far  north  of  the  Mersey 
has  one  trade — that  it  deals  onl_\-  with  cotton. 
Nor  is  this  deduction  altogether  foolish. 
Though  the  County  Palatine  makes  every- 
thing, from  ponderous  machinery  to  exquisite 
art  furniture  and  quaintly  decorated  clogs, 
the  importation,  sale,  carriage,  unpacking, 
spinning,  weaving,  sizing,  d\-eing,  bleaching, 
printing,  packing,  and  exportation  of  cotton 
gives  the  \videst  range  of  employment  to  its 
busy  workers. 

India,  now  one  of  England's  chief  markets 
for  cotton  goods,  was,  singularly  enough,  not 
only  a  pioneer  in  steel-making,  but  the  birth- 
place of  the  cotton  industry.  The  trend 
eastward  of  that  industry  was  slow.  Egypt, 
which  has,  since  the  British  occupation, 
developed  a  profitable  cotton-growing  in 
the  Delta  that  extends,  roughly,  from 
Alexandria  to  Cairo  and  Port  Said,  was 
formerly     dependent     upon     India     for     its 


manufactured  goods.  How  the  crafts  of 
spinning  and  weaving  were  introduced  into 
Great  Britain  is  a  mystery.  Possibl}',  like 
the  "  Moonstone  "  in  Wilkie  Collins's  story, 
they  were  brought  stealthily,  and  safeguarded 
as  great  secrets.  The  earliest  operati\es 
were  of  Flemish  origin,  and  they  combed 
wool  before  the_\-  dabbled  in  cotton.  Lanca- 
shire, chiefly  because  of  the  humidit}'  of  its 
atmosphere,  became  the  great  spinning  and 
weaving  ground,  and  as  far  back  as  the 
seventeenth  century  Manchester  wo\e  linen 
}'arn  shipped  from  Ireland,  and  worked  cotton 
wool,  bought  in  London,  into  fustians  and 
dimities.  India,  meantime,  aroused  the 
bitterest  jealou.s}-  of  the  home  mill-workers 
b\-  its  importation  of  cotton  fabrics  ;  and  the 
gentlemen  of  that  period  were  taunted  with 
flaunting  in  calico  shirts  and  silk  stockings 
from  Moorshedabad !  The  strife  between 
the  woollen  and  cotton  manufacturers  reached 
the  House  of  Commons,  and  the  wearing  of 
cotton  garments  was  prohibited  by  enactment ; 
yet  the  ladies,  with  charming  inconsequence, 
delighted  to  walk  abroad  in  painted  calicoes  ! 
The  perversity  of  fashion  really  led  to  the 
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foiindation  of  the  ccittup.  industi'v,  Tur  it  was 
bv  close  imitation  of  the  hidian  l"ai)rics  that 
the  Lancashire  maniiracturers  secured  a 
market.  Mechanical  skill  was  concentrated 
on  the  production  of  machinery  capable  of 
making  a  \-arn  strong  enough  to  be  used  as 
a  \\-arp,  and  invention  has  scarcely  iiad  an 
idle  moment  since.  Ka_\\  W'yatt,  and  Paul 
introduced  fly  shuttle,  spinning  by  rollers, 
r.nd  carding;  and  Hargreaves,  with  his 
"spinning  jenn}',"  and  Arkwright,  with  his 
"spinning  trame,"  or  "water  frame,"  re\olu- 
tionised  the  cotton  industr}'.  From  his 
Cromford  Mill,  in  1773,  Arkwright  sent  out 
the  first  British-made  piece  of  calico  ;  but 
the  operatives  detested  his  patents  and 
methods,  and  rioted  against  the  use  of  the 
"spinning  jenny"  and  the  "spinning  frame." 
Both  these  machines  were  in  turn  superseded 
by  Crompton's  "mule,"  or  "muslin  wheel," 
and  by  Cartwright's  power  loom,  and  man}- 
other  improvements  have  since  been  made 
in  spinning  and  weaving. 

English  people  who  ha\e  read  the  story 
"  Uncle  Tom's  Cabin  "  have  a  tolerably  good 
idea  of  an  American  cc.)tton  plantation  ;  but 
they  seldom  realise  how  \ital  the  crop  is  to 
home  industry  and  to  national  comfort.  The 
grim  incident  of  the  cotton  famine  has  faded 
from  memor\',  and   only  a  plantation  blight, 


or  a  war  with  the  States,  could  reveal  to  us 
the  miser\-  and  despair  that  steamships  with- 
out cotton  cargoes,  silent  mills,  and  idle 
hands  would  mean.  .Still,  Great  Britain  has 
not  to  look  to  America  alone  for  its  cotton 
supply.  Ivg\pt  sends  thousands  of  bales ; 
and  its  cotton,  long  of  stajile  and  brown  in 
tint,  is  used  for  the  making  of  the  finer  counts 
of  yarn.  India,  too,  is  a  cotton  grower,  and 
her  produce,  to  some  extent,  is  manipulated 
in  Kngland,  though  the  great  bulk  of  her 
crop  is  worked  up  on  the  Continent  and  in 
India.  The  Indian,  staple  is,  however,  shorter, 
and  onl\-  suitable  for  coarser  counts.  The 
modern  liking  is  for  finer  counts,  and 
C(jnsetiuently  the  .American  and  the  Egyptian 
crops  have  the  readiest  market. 

The  American  cotton  crop  is  handled 
chiefl\-  from  September  in  one  j-ear  to 
October  in  the  ne.xt,  but  it  arrives  in  the 
largest  batches  at  English  and  (Continental 
ports  in  November,  December,  January,  and 
b'ebruary.  It  is  grown  in  Alabama,  Arkansas, 
I'dorida,  Georgia,  Louisiana,  Mississippi,  North 
and  South  Can.)lina,  and  Te.xas,  and  it  is 
shipped  from  New  York,  Sa\'annah,  Brunswick, 
Charleston,  New  Orleans,  GaK'eston,  I'hila- 
delphia,  Baltimore,  and  Pensacola.  'Lhc  total 
hulk  of  American  cotton  from  a  season's 
growth    has    been    estimated    by    an    expert 
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at  about  1 1 ,000,000  bales,  and  of  this  quantity 
about  2,500,000  bales  are  exported  to  Great 
Britain,  and  nearly  as  much  to  Continental  ports. 
Ireland,  Glasgow,  and  Bristol  have  their 
distincti\'e  cotton  industries ;  but  the  mills 
of  Lancashire,  Derb}-shire,  and  Cheshire  take 
the  largest  share  of  the  supply.  Liverpool 
and  the  rail\va}-s  still  do  a  considerable  traffic 
in  raw  cotton,  but  the  ;\Ianchester  Ship  Canal 
is  also  becoming  a 
valuable  agent  of 
transit,  and  unloads, 
roughly,  at  the  home 
docks,  550,000  bales 
of  cotton  \'earl_\'. 

An  American  bale 
weighs  460  lb.  and 
an  Egyptian  about 
770  lb.  The  cotton 
product  from  the' 
Nile  delta  is  generall_\- 
reckoned,  however,  in 
cantars  of  98  lb.  each. 
The  supply  of  raw 
cotton  from  America, 
Egvpt,  and  India  is 
slightl}'  increasing, 
but  the  consumption 
is  increasing  also,  and 


that  so  rapid  1\-  that  not  only 
spinners  but  manufacturers  and 
merchants  are  getting  in  a  flutter. 
No  fewer  than  30,000,000  bales  of 
cotton  will,  it  is  estimated,  be 
required,  e\en  within  the  next 
twenty-five  _\-ears,  to  meet  the 
wcirld's  annual  demand  for  \-arn 
and  cloth  ;  and,  dependent  as  wc 
are  on  America  for  our  chief 
suppl}-,  there  is  undoubtedly  im- 
perative need  for  the  cultivation 
nf  cotton  in  every  a\ailable  part 
of  the  British   Empire. 

Tb.e  environment  of  a  cotton 
mill,  however  picturesquely  the 
big  building  has  been  placed  in 
sylvan  valley  or  by  rippling  brook, 
is  apt  to  get  dingy.  Man's  toil 
has  a  ruthless  influence  upon 
nature.  There  is  an  absence  of 
verdure,  as  though  the  grass  had 
been  mistaken  for  cotton,  and 
worked  up  in  the  weaving  shed. 
The  cotton  mill,  great  or  small,  has  been 
gradually  pushed  out  of  Manchester,  which 
is  chiefly  engaged  in  the  warehousing,  sale, 
and  despatch  of  manufactured  goods. 
Shouldered  awa_\-,  as  it  were,  by  commercial 
energy  from  the  city,  the  cotton  mill .  has 
asserted  itself  in  town,  village,  and  dale  in 
the  vicinit}-,  as  closely  as  possible  to  the  \'ast 
central  market.     Th.e  hand-loom  weaver  still 
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survives  in  several  clisiricls,  and  c\en  inu'sues 
his  humble  calling,  amid  the  machinery  raHU- 
at  Blackburn  ;  but  the  manufacture  of  cotton 
has  developed  so  extensively  that  some  of 
the  mills,  fitted  with  the  latest  api)liances, 
specialise  and  confine  thcmseKes  solely  to 
spinning  or  to  \\eaving,  or  other  of  the  man)- 
processes  through  which  the  cotton  passes 
on  its  bustling  way  from  the  ship's  Jiold 
to  the  wearer's  back  or  into  use  in  the 
household. 

"  You  should  go   through   a   mill   that  tlocs 


machines,  which  loosen,  its  fibres  and  partially 
cleanse  it.  Then  it  is  mo\ed  to  the  la])per, 
from  which  it  emerges  in  fleecy  roll,  to  claim 
the  attention  of  intermediate  lapper,  or 
scutching  machine.  Here  it  is  mixed,  beaten, 
cleansed,  and  lapped  again.  In  fact,  it  goes 
through  a  gradation  of  these  processes,  a 
.s\-stem  of  stern  disci|5line,  that  pounds  and 
])urifies  it  till  it  lea\es  the  finishing  scutcher 
in  a  fcU-lil<e  fleece,  in  readiness  for  manipula- 
tion by  the  carding  machines.  The  latter 
make  the  cotton  cleaner  than  ever,  but  their 
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ever_\-thing  if  \-ou  wish  to  get  a  good  idea 
of  the  industry."  said  a  Alanchcster  merchant 
on  'Change  to  the  writer.  "  Here's  just  the 
man.  What  he  doesn't  know  about  cotton 
isn't  worth  knowing  !  " 

And,  going  through  a  spinning  and 
weaving  mill  in  .South  Lancashire,  under 
the  guidance  of  this  shrewd  expert,  one 
was  impressed  by  two  things — the  compre- 
hensive adaptation  of  machinery  to  cotton 
manufacture,  and  the  silent  deftness  and 
ingenuity  of  the  human  workers  in  intense 
heat  and  brain-cracking  turmoil. 

On  entering  the  mill,  y(ju  seem  to  feel  that 
it  is  dominated  by  a  great  mechanical  and 
nimble-fingered  giant.  The  bale-breaker  that 
mechanically  opens  the  bale  is  not  in  use 
in  this  building  ;  but  no  sooner  have  you, 
on  the  ground  floor,  noticed  the  huge  bale 
of  raw  cotton  from  America  or  Egypt  in 
the  rough  than  you  find  it  in  the  opening 
37 


chief  purpose  is  to  straighten  and  lengthen 
the  fibre,  which  is  passed  through  the  rollers, 
combed  or  carded,  fined  till  it  is  almost  as 
delicate  in  texture  as  a  spider's  web,  gathered 
in  fan-like  shape,  and  drawn  into  sliver, 
practically  formed  into  ribbon,  about  an  inch 
broad,  which  disa])]5ears  into  the  revolving 
can  in  a  continuous  coil.  On  other  machines 
it  is  subjected  to  \-arious  doublings  and 
drawings,  with  the  main  objects  of  elongating 
and  fining  ;  and  in  the  slubbing  frame  the 
sli\'ers,  or  ribbons  of  cotton,  are  passed 
through  rollers,  and  wound  on  large  bobbins. 
l«".\en  then  the  product  of  the  far-away 
plantation  is  gi\cn  no  rest.  It  is  doubled, 
twisted,  and  wound  on  smaller  bobbins, 
then  passed  through  the  ro\ing  frame,  and 
ultimately  drawn  and  spun  into  yarn  in 
the  "  mule." 

The  \-arn   is  finished   in  the  cop.     Taking 
nothing   for  granted,  the  inevitable  question 
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arises,  "  What  is  a  cop  ?  "  "  Well,  a  cop  is 
a  cop."  The  reply  is  more  unsatisfactory  than 
the  one  given  to  the  more  ancient  quer_\-, 
"  What  is  an  archdeacon  ?  "  But  ultimately 
the  necessary  information  is  evolved  from 
tlie  practical  mind.  A  cop  reminds  one  of 
a  boy's  stock  of  kite  string.  It  is  a  long 
length  of  cotton  neatly  wound  around  a 
short  spindle  ;  a  length  of  yarn  built  up 
in  a  form  that  will  stand  taking  up  and 
knocking  about,  either  for  sale  or  for  further 
use  in  the  mill. 

Then  comes  initiation  into  the  m_\'sterics 
of  "  warp  "  and  "  weft."  The  "  warp  "  is  the 
strong  thread  that  runs  the  long  way  of  the 
calico,  that  is  practically  the  foundation,  the 
fabric  of  the  useful  draper}-.  The  "  weft  "  is 
the  softer  thread,  the  filling  that  weaves  its 
close  tracery  across  the  warp,  and  gi\'es 
texture  to  the  manufacture.  The  warp  yarn 
is  wound  around  bobbin  and  beam  in  the 
process  of  weaving  and  warping ;  but  it  is 
in  the  sizing  frame  that  it  really  gains  its 
additional  strength  to  bear  the  friction  of 
the  loom.  Farina,  sago,  china  clay,  flour, 
tallow,  paraffin  wa.x  are  among  many  of 
the  substances  that  go  to  make  the  size 
which  slimes  and  thickens  the  thread  before 
the  adroit  dropper  marks  its  particular  length 
and  it  goes  on  to  the  weaver's  beam.  Either 
the  drawing  or  the  twisting  of  the  thread 
ends  is  necessary  to  prepare  it  for  operation 
in  the  loom,  and  the  stranger,  watching  the 
operative,  a  silent  and  swift  Cagliostro,  join- 
ing, as  it  seems,  with  dexterous  twist  of 
thumb  and  finger,  the  }'arn  ends  from  the 
healds  to  the  thread  ends  on  the  weaver's 
beam,  is  as  much  impressed  with  the  skill 
and  concentration  of  the  manual  industr\- 
as  he  is  with   the  machinery  effort. 

It  is  in  the  weaving  shed  that  the  latter  is 
most  assertive.  There  seems  to  be  a  vigorous 
rivalry  between  the  over-pick  looms  and  the 
under-pick  looms  as  to  which  shall  make  the 
most  noise.  One  has  heard  of  the  long  arm 
of  the  law,  of  destin_\',  and  of  fate  ;  but  the 
long  arm,  or  picking  stick,  of  the  over-pick 
loom  is  infinitely  more  irresistible.  It  stands 
no  nonsense  as  it  flings  itself  to  and  fro,  in 
aggressive  coquetrv  with  the  racing  shuttle 
and  the  weaver's  nimble  fingers.  A  modern 
weaving  shed,  in  intensity  of  clatter  from 
hundreds    of    rapidly    working    looms,    is    a 


pandemonium  in  which  gossip  by  voice  is 
impossible,  for  Jove  the  thunderer  could  not 
make  himself  heard  in  the  din.  He  would 
have  to  become  mortal,  and,  adopting  the 
adroit  method  of  the  weaver,  speak  by  signs, 
by  the  silent  but  expressive  movement  of  the 
lips.  Yet  the  huge  shed  is  an  enlightening- 
place.  You  note  the  skilful  tend  of  loom  by 
weaver,  the  strike  of  the  picker,  the  lightning 
shoot  of  the  shuttle,  and  the  move  of  "  slay  " 
and  shuttle,  pressing  each  thread  of  weft 
forward  to  the  warp,  deftly  weaving  the 
cotton  cloth,  which  a  few  days  hence  will 
be  on  shipboard  for  export  or  on  draper's 
counter. 

Calico,  or  cotton  cloth,  is  worked  up  in  a 
thousand  wa}'s  to  make  the  infinite  variety 
of  Manchester  goods  for  home  use  and  export, 
and  in  calico  printing  art  and  invention  help 
industry  in  the  manufacture  of  attractive 
fabrics,  one  of  the  modern  developments 
being  the  application  of  electricity  as  a  motive 
power  to  drive  the  machines.  One  of  the 
most  interesting  manipulations  of  cotton  is 
that  by  which  it  is  con\erted  into  the  familiar 
''  flannelette."  The  cotton  made  from  coarse 
counts  is  subjected  to  a  "  teasing  "  or  "  raising  " 
process,  which  fluffs  the  fibre  from  the  }'arn, 
and  produces  a  material  soft  and  warm  to  the 
touch,  like  flannel,  and  }-et  much  cheaper. 
Its  price  has  brought  it  into  use  in  nearly 
every  home  of  limited  income,  and  the 
poorest  folks,  unable  to  purchase  the  best 
quality  flannel,  are  warmly  clad  b}'  the 
imitation.  But  the  material  is  always  in  a 
\ortex  of  controvers}'.  Many  a  coroner  has 
condemned  it  because  it  is  easy  of  ignition. 
Many  a  maker  has  eulogised  it  on  the  plea 
that  flannelette,  quarter  the  cost  of  flannel, 
is  indispensable  to  the  comfort  of  the  working 
classes,  and  that  the  loss  of  life  b\'  burning 
fatalit}'  is  more  than  counterbalanced  by  the 
virtue  of  its  wear  as  a  safeguard  against  colds, 
chills,  and  pneumonia.  Fortunateh'  the 
contro\-ers\'  ma}-  soon  be  set  at  rest. 
.Scientific  experiment  has  strengthened  the 
position  of  the  manufacturer  ;  and  it  is 
claimed  that  flannelette,  b}-  chemical  agenc}-, 
can  now  be  rendered  non-inflammable  ! 

The  cotton  mills  of  Lancashire  contain, 
roughl}-,  44,000,000  spindles  and  nearl}- 
700,000  looms,  emplo}-ing  at  least  half  a 
million    hands,    and    there    are,    in    addition, 
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many  other  mills  and  factories  that  spin  and 
manufacture  textile  fabrics.  Practically  2,000 
firms  are  engaged  in  the  cotton  industry,  and 
there  is  scarcely  a  countr)%  civilised  or  bar- 
barous, to  which  the  output,  fine  or  coarse, 
gaudy  or  plain,  is  not  sent. 

The  tendency  in  the  cotton  industry  is 
towards  better  working  conditions  and 
shorter  hours.  Even  steaming  in  weaving 
sheds,  which  .some  manufacturers  consider 
vital  to  the  make  of  cotton  cloth,  ma\' 
ultimately  be  legislated  out  of  the  mill. 
Meantime  the  operative  adapts  himself  to 
new  methods  of  work,  and  his  Old  pugnacity 
in  social  life  has  been  superseded  by  homely 
philosophy  and  quaint  liumour.  On  his 
annual  holiday,  in  the  "  wakes  week,"  with 
his  sax'ings  from  the  "  going-away  club "  in 
his  pocket,  he  is  a  plutocrat,  notwithstanding 
his  hearty  ways  and  whimsical  dialect.  But 
it  is  on  'Change  that  the  wealth  and  power  of 
the  industry  is  the  most  impressively  indicated. 

The  great  "  cotton  lords,"  once  wealth}-  and 
influential  enough  to  arouse  Bismarck's  envy, 
have  not  altogether  disappeared    from  "  the 


boards."  But  the  trade  has  gradually  diversi- 
fied and  extended  till  there  are  8,000  three- 
guinea  subscribers  to  the  Manchester  Royal 
Exchange,  the  largest  exchange  in  Europe. 
Nearly  all  these  men  are  engaged  in  selling 
or  buying  cotton,  raw  or  manufactured,  or 
doing  business  in  some  commodit\'  necessary 
for  the  equipment  or  work  of  mill.  The 
scriptural  reminder  that  a  good  name  is 
better  than  riches  has  been  placed  high  up 
in  the  gilded  dome  of  the  vast  hall.  More 
easily  within  the  range  of  \-ision  are  the 
latest  quotations  for  consols,  the  bank  rate, 
and  the  cotton  prices.  The  telephone,  the 
telegraph,  and  the  special  mes.senger  are  so 
alert  that  there  is  no  longer  necessity  for  the 
merchant  to  signal  the  state  of  the  market, 
whether  buo}-ant  or  depressed,  b_\-  the  tip 
backward  or  forward  of  his  silk  hat.  The 
great  throng  on  'Change  know  to  a  fraction 
how  far  to  go  in  business  enterprise.  Thc\' 
ha\e  their  fingers  on  the  commercial  pulse  of 
the  world,  and  the}-  make  the  most  of  "the 
golden  moments  in  the  stream  of  life." 

John  Pendleton. 
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jiremacy  of  the  world, 
it  follows  tis  a  matter  of 
course  that  licr  nianufac- 
turini;'  cities  and  towns 
uro\"icle  a  field  of  extra- 
ordinary rantjc  for  clerical 
L-nipUn-ment.  An  ever- 
increasing  army  of  Eng- 
lishmen are  engaged  in 
kceijing  the  ledgers  which 
are  literally  detailed  charts 
of  our  gigantic  trade.  And 
their  ranks  are  annually- 
supplemented  b}'  an  influ.x 
of  foreigners,  principal!}- 
Germans  and  Frenchnien, 
who  remain  here  onl\- 
long  enough  to  master  the 
language,  our  methods  of  doing  business, 
and  the  nature  of  our  world-wide  commercial 
connections,  before  returning  to  their  own 
country  to  use  the  knowledge  thus  acquired 
against  their  instructors. 

Boys  destined  to  become  clerks  generall)- 
enter  offices  at  any  age  from  tweKe  to 
fifteen.  Every  class  supplies  its  quota  of 
recruits.  The  public  school  lad  is  often  sent 
into  the  City  in  the  hope  that  a  business 
training,  backed  by  social  influence,  may- 
secure  him  a  dignified  and  lucrative  position 
in  the  higher  walks  of  commercial  life.  The 
Board  school,  howex'er,  furnishes  the  majority 
of  embrj-o  clerks.  The  office-boy  stands  at 
the  foot  of  the  ladder,  so  far  as  the  clerical 
industry  is  concerned,  and  his  services  are 
generally  valued  at  about  fixe  or  si.x  shillings 
a  week.  The  day  may  come  when  his  income 
will  be  reckoned  b\'  hundreds,  e\-en  b}- 
thousands.  But  the  ladder  \\-hich  he  has 
to  climb  has  many  gradations.  He  begins 
by  acquiring  a  knowledge  of  office  routine. 
He  is  expected  to  reach  the  counting  house 
in  the  morning  before  his  seniors.  He 
indexes  the  letters,  takes  charge  of  the 
stamps,  and  goes  on  errands  if  required.  It 
is  all  \-ery  simple,  very  monotonous,  but  the 


discipline  is  priceless  in  preparing  him  for 
a  life  in  \\hich  brillianc\-  is  useless  in  com- 
])ai-is()n  with  accurac)-,  honest)-,  ])unctualit)-, 
neatness,  and  character.  In  e\-ery  office, 
even  those  devotcfl  to  the  same  line  of  trade, 
the  daily  i-onnd  of  duties  differs  in  detail.s. 
But  sound  business  princijales,  like  I'^uclid's 
axioms,  are  a  fixed  cjuantitN". 

'1  here  are,  in  round  ninnbers,  150,000 
clerks  in  London,  or  practically  twice  as 
many  as  in  any  other  Euro])ean  city,  and 
the  ])roportion  probably  also  holds  good  e\'en 
in  the  case  of  Xe\\-  \'ork.  liconomic  causes 
suffice  to  exjilain  the  rush  for  clerkshi|).s. 
British  trade  is  now  represented  by  an  annual 
turno\-er  of  about  i,"yoo,ooo,ooo  sterling.  In 
proportion  as  trade  expands,  as  the  figures, 
ncatl}-  arranged  in  the  firm  of  national 
export  and  import  returns,  attain  to  more  and 
more  bew-ildering  dimensions,  employment 
for  clerks  multiplies.  I~or  it  nuist  be  remem- 
bered that  the  petty  totals,  which  in  the 
aggregate  amount  to  the.se  colossal  millions, 
have  to  be  cast  up,  and  cast  up  again,  checked, 
and  audited  by  hundreds  of  thousaufls  of 
)'ouths  and  men,  ere  the_\-  flow  through  one 
channel  or  another  into  the  hands  of  Board 
of  Trade  officials,  to  be  throw-n  into  the  form 
of  Blue-books.  The  clerical  industry  differs 
fnjm  ever\-  other 
in  tliat  no  form  of 
trade  is  i  nde- 
pendent  of  it. 
The  woi'ld  -  wide 
contractor,  the 
millionaire  com- 
pany-promoter, the 
West  -  End  shop- 
keeper, the  luist- 
End  huckster,  as 
\\-  ell  as  t  h  t- 
thousand  types 
who  fill  the  gajjs 
between  these 
strongly  marked 
repre.sentativcs  of 
the  commercial 
classes,  all  have  to 
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requisition  clerical  help  in  the  conduct  of 
their  business.  Eliminate  clerks,  in  fact,  and, 
despite  railways  and  telegraphs  and  ocean 
greyhounds,  British  commerce  becomes 
automatically  divested  of  its  cosmopolitan 
character. 

As  more  clerks  are  generally  required  to 
cope  with  the  transactions  of  a  joint  stock 
company  than  with  the  business  of  a  private 
firm,  it  follows  that  the  general  tendency 
towards  the  limited  liability  s\-stem  of  owner- 
ship is  advantageous  to  the  clerical  industry. 
The  railways,  the  ocean  carr_\-ing  trade,  the 
shipbuilding  yards,  the  coal  mines,  the  cycle 
factories,  the  breweries,  and  engineering  works 
throughout  the  kingdom,  are,  as  a  rule,  in 
the  hands  of  public  companies,  who  employ 
in  all  more  than  half  a  million  clerks.  Quite 
distinct  from  these  great  centres  of  employ- 
ment is  the  shopping  world — wholesale  and 
retail.  It  must  not,  of  course,  be  supposed 
that  the  Whitechapel  trader  who  does 
business  chiefly  in  halfpence  and  farthings 
emplo\'s  even  one  bookkeeper  permanently. 
One  of  his  children  generally  enters  roughly 
the  daily  transactions.  The  assistance  of 
a  regular  clerk  is  then  occasionally  requisi- 
tioned, that  he  ma_\'  obtain  a  clear  statement 
of  his    financial    position.     The    clerks    who 


perform  these  odd  jobs  are  sometimes  men 
who  never  seem  able  to  retain  regular  emplo}-- 
ment.  On  the  other  hand,  they  are  often 
bookkeepers  in  fairly  good  situations,  who 
adopt  this  method  of  turning  their  leisure 
to  profit.  Certain  positions  are  now  reserved 
for  ladies  in  almost  every  large  mercantile 
establishment.  Shorthand  and  typewriting 
are  the  lady-clerk's  most  usual  qualifications 
for  employment.  Numberless  as  are  the 
sources  of  occupation  open  to  clerks,  never- 
theless, very  many  men  are  constantly  unable 
to  find  positions.  The  reason  is  twofold. 
Cheap  education  has  placed  within  the  reach 
of  all  the  necessary  intellectual  equipment, 
and  man}'  parents  cannot  resist  the  tempta- 
tion thus  thrown  in  their  wa_\-  to  put  their 
children  to  employment  which  means  an 
immediate  addition  to  the  family  exchequer 
of  some  trifling  weekly  sum.  In  the  second 
place,  there  is  no  such  protection  against 
undue  clerical  competition  as  is  afforded  to 
all  classes  of  skilled  mechanics  by  their 
trades  unions.  This  is  a  state  of  things 
wliich  cannot  ver_v'  well  be  remedied,  for  in 
ordinar)^  mercantile  work  there  are  no  long 
apprenticeships  to  be  passed  through,  no 
highly  technical  knowledge  to  be  acquired. 
Custom  requires  that  the  clerk  shall  dress 
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better,  and  tjenerally  li\e  accortlinL;'  to  a 
more  pretentious  scale,  than  persons  who 
earn  at  least  as  much  and  often  considerably 
more.  The  poorer  members  of  the  craft  are 
in  this  way  called  upon  to  make  sacrifices 
and  endure  deprivations  calculated  to  break 
the  finest  spirit.  No  city  in  the  wnild 
presents  such  heart-rentlini;  extremes  of 
luxury  and  poverty  as  London.  .And  amongst 
the  class  whom  we  are  now  considering  are 
to  be  f)un(l,  perhaps,  the  most  painful  con- 
trasts. .\n\'  day  one  may  notice  in  the 
City  the  shabhih'  attired  clerk  muiuhin;,; 
furti\'el_\-  the  sandwich  which  he  has  broui;ht 
from  his  home  in  the  suburbs  to  serve  as 
luncheon.  He  is  very  possibly  married,  and 
has  to  support  a  famil)-  on  tw'ent)--seven  or 
thirty  shillings  a  week.  To  him  every  penny 
counts.  His  single  brother,  earning  onl_\-  the 
same  salary,  or  e\en  a  little  less,  can  alwa\-s 
afford  a  substantial  luncheon  at  a  respect- 
able restaurant,  and  manage  to  keep  himself 
attired  smartly. 

Travelling  to  and  from  business  necessarily 
imposes  a  heavy  drain  upon  the  pocket  of 
the  metropolitan  married  clerk  whose  income 
approximates  to  that  just  mentioned.  It  is 
practically  impossible  for  him 
to  obtain  cheap  and  suitable 
living  accommodation  within 
walking  distance  of  his  work. 
He  is  therefore  almost  com- 
pelled to  take  up  his  residence 
in  a  suburb.  The  railway 
charges  for  season  tickets 
may  appear  trifling  to  the 
well-to-do,  but  the  humble 
clerk  with  a  family  dependent 
on  him  cannot  always  afford 
to  become  a 
season  ticket 
holder.  He  en- 
deavours to  effect 
the  needful 
e  c  o  n  o  m  y  b  y 
tra\'elling  by  the 
workmen's  trains, 
a  course  which 
involves  leaving 
homemuch  earlier 
in  the  morning 
than  W(nilfl  other- 
wise be  necessary. 


In  the  wear  and  tear  of  metropolitan  life 
every  hour  added  on  to  the  working  day 
counts.  In  this  resjicct  the  provincial  clerk 
enjtn's  a  distinct  advantage  over  his  London 
brethren.  It  is  noteworthy,  too,  that  the 
salaries  ]3aid  to  the  rank  and  file  of  clerks 
in  the  pro\inces  are  substantially  the  same 
as  those  ])aid  in  London,  notwithstanding 
the  difference  in  the  cost  of  li\'ing.  Ikit, 
of  course,  opportunities  for  acKancement  are 
clearl}'  projjortionate  to  the  importance  of  a 
town   as  a  centre  of  trade   antl   inrlustr}-. 

The  .Stock  l'".xcliange  articled  clerk  belongs 
to  the  aristocracy  of  C"it\-  clerks.  He  makes 
anything  from  a  hundred  a  }-ear  to  five 
hundred,  and  b_\-.nKl-l)y  will  ])robabl\-  de- 
velop   into   a  full-fledged   stockbroker. 

All  grades  of  Stock  Exchange  clerks  are 
in  the  satisfactory  position  of  possessing 
special  knowledge  of  a  highly  technical 
branch  of  commercial  life.  This  in  itself 
tends  to  limit  competition,  which  is  a  distinct 
gain  from  the  emploj'ee's  point  of  \-iew.  Rail- 
way  clerks  also  enjoy  agreeable  immunity 
from  the  difficulties  which  beset  the  ordinar}- 
mercantile  clerk.  Appointments  in  most  of 
the    railways    are    made    from    the    ranks    of 
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youths  nominated  b_\-  the  ch'rectors.  The 
working  of  a  i^rcat  line  is  an  exceedinyl)- 
complex  matter.  And  the  boy  who  takes 
an  interest  in  his  work  has  plent\-  to  learn. 
Heavy  demands,  ho\vc\er,  arc  made  upon  his 
patience  as  weU  as  iipcjn  his  intelligence, 
if  the  special  department  in  which  his  duty 
lies  brings  him  into  direct  contact  \\-ith  the 
travelling  public. 

The  Government  service  in  ever\-  country 
is  generally  regarded  as  a  sort  of  earthly 
El}'sium  for  clerks.  There  are  no  earthly 
El}'siums!  But  this 
particular  delusion 
is  easil}'  under- 
standable, seeing 
the  keen  competi- 
tion w  hich  is  waged 
for  all  \acancies  in 
the  Civil  Service, 
whether  the  clerk- 
ships be  in  the 
House  of  Lords  or 
in  His  Majestj'-'s 
prisons.  Thousands 
of  bo\-s  annually 
compete  at  the 
various  examina- 
tions,and  thousands 
of  necessity  fail, 
falling  back,  as  a 
matter  of  course, 
upon  the  alread\- 
congested  battalions  of  mercantile  clerks. 
Civil  Ser\ice  tutors  probably  turn  over  a 
couple  of  hundred  thousand  pounds  a  j-ear 
from  the  fees  of  aspirants  to  State  clerkships. 
Great  Britain  pays  her  servants  all  round 
better  than  any  otiier  countr)-.  But  amongst 
them  are  the  well  and  the  poorly  paid.  A 
junior  clerk  in  a  country  post-office  often  has 
to  make  ends  meet  on  twelve  shillings  a  week. 
Hundreds  of  boy-cop\-ists  emplo\-ed  in  the 
Government  departments  in  London,  Dublin, 
Edinburgh,  and  other  important  towns  receive 
very  little  more  for  their  services  from  an 
appreciative  country,  notwithstanding  that 
their  appointments  ha\-e  been  obtained  by 
competiti\e  examination,  with  the  prospect 
of  another  examination  when  the\-  reach  the 
threshold  of  manhood,  failure  in  which  in- 
volves the  loss  of  State  emplo_\-ment.  The 
Government  clerk  enjoys  an  advantage  over 
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all  others  in  tlic  matter  of  working  hours. 
From  ten  to  four  he  is  bound  to  his  desk  ; 
but  as  soon  as  the  clock  strikes  he  is  free. 
The  mercantile  clerk,  on  the  other  hand, 
often  works  from  eight  until  si.x  or  even 
seven.  At  times  of  exceptional  pressure 
Stock  Exchange  clerks  are  bus}'  until  close 
upon  midnight,  but  they  are  always  paid 
well  for  overtime  when  such  an  exceptional 
strain  is  imposed  upon  them.  The  Govern- 
ment servant  is  relati\-el_\-  independent  of 
the  whims  of  his  superiors,  and  the  "  fixit}- 

of  tenure"  wJiich 
he  thus  enjoys, 
coupled  witii  the 
certaint}'  of  a  pen- 
sion in  his  declining 
_\-ears,  constitute, 
doubtless,  the  most 
substantial  advan- 
tages of  his  position. 
The  two  or  three 
pounds  a  week 
allowed  a  brilliant 
}-oung  LTniversity 
man  when  he  suc- 
ceeds in  entering 
the  first  division  of 
Government  clerks 
cannot  be  described 
as  a  handsome 
return  for  the  use 
of  his  brains.  The 
future,  however,  ma_\'  bring  him  a  post 
of  real  worth,  perhaps  of  distinction,  while 
at  the  worst  he  is  certain  to  be  drawing 
within  a  reasonable  time  a  salary  of  several 
hundreds  a  \-ear.  Clerks  of  the  lower 
division  can  rarely,  however,  look  forward 
to  the  e.xcellent  appointments  which  occa- 
sionally come  to  the  men  who  begin  life 
in  the  higlier  branch  of  the  service.  The 
Foreign  Office  clerk  is  a  prince  amongst  his 
kind.  His  official  salary  is  generall}-  but  a 
small  fraction  of  his  income. 

The  Law  provides  more  satisfactory 
employment  for  the  rank  and  file  of  clerks 
than,  perhaps,  an\'  other  line  of  business. 
A  good  lawyer's  clerk  is  a  man  with  special 
knowledge,  much  of  it  of  a  highly  technical 
cliaracter,  which  has  been  acquired  by  years 
bf  patient  industry.  He  is  a  skilled  worker 
who  commands  a  good  wage  and  cannot  be 
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easily  replaced.  Well  -  organised  societies 
exist  for  the  protection  of  law  clerks' 
interests.  A  solicitor  enjoying  a  remunera- 
tive practice  often  has  for  his  senior  clerk 
a  qualified  solicitor — a  man,  perhaps,  who 
started  on  his  career  as  an  office  bo}'.  The 
shorthand  clerk  is  a  valuable  member  of 
every  successful  law_\'er's  staff.  For  some 
reason  or  other  lady  clerks  have  not  yet 
invaded  to  any  considerable  extent  the 
lawyer's  office.  But  as  scriveners'  assistants 
the)-  find  plenty  of  remunerative 
work  in  all  the  great  legal  centres. 
Every  Court  in  the  realm  has  its 
clerk,  while  the  High  Courts  of 
Justice  have  a  battalion,  certificated 
by  the  Civil  Service  Commissioners, 
most  of  whom  are  never  seen  in 
court,  their  work  being  connected 
rather  with  the  machinery  of  the 
Law  than  its  administration. 

It  is  difficult  to  conceive  any 
bod)'  of  men  weiglited  \\\X\\  greater 
responsibility  than  bank  clerks.  Not 
onl)'  is  banking  itself  a  great  in- 
dustiy,  but  those  who  conduct  it 
have  under  their  hands  at  all  seasons 
the  very  life-spring  of  all  industries. 
Neither  the  great  capitalist,  master 
of  millions  of  mone)-  and  the 
happiness  of  thousands  of  people, 
nor  the  humble  marine-store  dealer 
can  dispense  with  tlie  bank  clerk's 
services.  It  is  one  of  life's  ironies 
that  bank   clerks  are   ver)^   indiffer- 


entlv  jjaid.  Day  after  day  cashiers  in  a 
hundred  London  banks,  and  in  a  thousand 
banks  throughout  the  country,  pass  over 
the  counter,  within,  perhaps,  an  hour,  sums 
of  gold  equivalent  to  many  years'  purchase 
of  their  salaries — sums  which  would  make 
them  rich  for  life  and  their  children  after 
them.  Considering  their  temptations,  they 
have  good  reason  to  feel  more  than  proud  of 
the  confidence  which  the  commercial  world 
reposes   in    their    integritv.     The    vacancies 
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for  juniors  in  most  banks  are  filled  b_\-  youths 
nominated  by  the  directors.  In  some 
instances  the  initial  salary  is  unly  thirt\- 
pounds  a  year.  It  is  not  imusual  for  the 
manai^er  of  a  branch  house  of  an  im[)ortar,l 
bankinij  company  to  draw  a  salary  hardly 
so  good  as  that  of  a  second-rate  music-hall 
performer.  Not  often  does  the  bank  official 
reach   a  salary  of  a   thousand   jjer  aniunn. 

Municipal  clerks  are  not  (inl)-  well  p;w\, 
but  are,  as  a  rule,  accommodated  with 
bright,  air_\'  offices  and  are  seldom  over- 
worked. Town  clerks,  of  course,  are  at  the 
head  of  this  department  of  the  clerit:al 
industry.  The  Town  Clerk  of  the  City  of 
London  measures  his  salary  by  thousands. 
The    town    clerks    of    few     imjjortant     tinvns 


draw  less  than  eight  or  nine  hundred  per 
annum.  The  London  boroughs  pay  their 
town  clerks  handsomely,  .salaries  of  a  thousand 
pounds  and  upwards  being  quite  the  rule, 
in  some  small  county  towns,  liowever,  the 
town  clerk  ekes  out  a  living  by  combining 
the  practice  of  a  regular  profession  with 
his  numicipal  duties.  In  municipal  life  a 
clerk  of  exceptional  ability  seems  to  advance 
more  rapirlly  to  the  higher  ranks  than  is  the 
ca.se  in  other  spheres  of  clerical  emplo}'ment. 
It  is  but  necessary,  however,  to  look  round  on 
the  list  of  leading  men  in  all  deiJarlments 
of  business,  and  in  some  of  the  ])rofessions, 
to  I'ealise  that  every  clerk  has  hidden  some- 
where in  his  desk  the  key  to  wealth  and 
])(jsition.      It  only  needs  finding. 

V.    F.    \\'II,L1.\M    RVAN. 
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THE   ART   AND   "MYSTERY"    OF   SCENE-PAINTING. 


SCENE- PAINTING  is,  of  course,  an 
art  as  well  as  an  avocation.  The 
scene  -  painter,  it  is  true,  can  aim 
only  at  broad  effects  ;  delicacy  and  subtlety 
he  must  not  attempt.  And  to  the  con- 
ventions of  the  ordinary  painter  he  has  to 
add  others  arising  out  of  the  circumstance 
that    liis    work    has    to    be    viewed    from    a 


distance,    and    not 


oni\- 


in    artificial 


?lit, 


actor. 


A   SCEXE-PAINTEK  S   PALETTE    (MR. 
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but  often  in  artificial  light  that  is  tinted. 
This,  however,  does  not  make  his  work  less 
an  art ;  it  is  one  difficult}-  the  more  to  o\-er- 
come  ;  and  the  best  scene-painter,  other 
things  being  equal,  is  the  one  who  most 
successfull}-  adapts  his  art  to  all  the 
manager's  exacting  requirements. 

In  these  pages,  however,  it  is  with  scene- 
painting  as  an  avocation  rather  than  as  an 
art  that  we  are  primaril\-  concerned.  That 
those  who  rise  to  distinction  in  the  pro- 
fession are  not  unhandsomely  remunerated 
for  their  skill  and  pains  may  be  taken 
for  granted.  In  these  days  so  much 
depends  upon  the  "  mounting "  of  a  piece 
— audiences  have,  as  a  result  of  long  in- 
dulgence, come  to  expect  so  much  in  the 
wa\-  of  scenic  beaut}- — that  it  would  be 
strange  indeed  if  the  men  whose  function 
it    is    to    supply    the    demand    had    to    com- 


plain of  inadequate  recompense  in  current 
coin.  Nor  does  the  work  fail  to  bring 
some  measure  of  glory  to  those  who  are 
mainly  responsible  for  it.  Such  names  as 
Hawes  Craven,  Joseph  Harker,  Bruce  Smith, 
W.  Telbin,  R.  Caney,  W.  Harford,  Henr}' 
Emden,  W.  T.  Hemsley,  T.  E.  Ryan,  and 
Walter  Johnston  are  almost  household  words 
among  that  largest  of  all  "  the  classes  "  who 
frequent  the  theatres.  A  fleeting  kind  of 
fame,  no  doubt.  But  so  also  is  that  of 
The  greatest  of  those  who  tread 
the  boards  and  nightl}-  move 
multitudes  to  ecstasy  have  no 
sooner  quitted  the  scenes  of  their 
triumphs  than  they  begin  to  fade 
into  abstractions,  and  if  the}' 
remain  anything  more  than  mere 
names  it  is  at  least  as  much 
because,  like  David  Garrick,  the}' 
were  personalities  as  on  account 
of  their  histrionic  genius. 

Although  some  of  the  big 
cities  of  the  provinces,  such  as 
Liverpool,  Manchester,  and  Bir- 
mingham, have  their  own  scene- 
painters,  the  great  centre  of  the 
profession  is  London  ;  and  it  is 
the  scene-painters  of  the  metropolis  who  for 
the  most  part  furnish  forth  the  scenery  for 
those  touring  companies  that  carr}'  successful 
pla}'s  ir.to  the  country.  Yet  even  in  London 
— and  even  though  during  the  last  few  }'ears 
theatres  have  been  springing  up  all  over 
the  town — the  number  of  scene-painters  is 
not  considerable.  Painters  and  assistants 
together  do  not,  probably,  number  more 
than  about  a  hundred.  To  these  must  be 
added  the  articled  pupils ;  and  although 
many  of  these  have  acquired  a  consider- 
able degree  of  proficiency,  one  still  mar\els 
how  so  small  a  body  of  men  contrives  to 
get  through  such  an  enormous  mass  of 
work.  In  former  da}'s  each  leading  theatre 
had  its  OW11  stafT  of  scene-painters ;  now 
the  rule  is  for  the  scenes  to  be  dis- 
tributed among  several  artists,  regard  being 
had,  of  course,    to    the    special   aptitudes  of 
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each.  How  the  change  Ciune  abmit,  whether 
it  was  that  the  modern  system  of  loni;'  runs 
made  it  uneconomical  for  a  theatre  to 
ha\'e  its  permanent  staff  of  scene-painters, 
Ave  need  not  stnp  tn  inijuire,  Init  sd  it  is. 
A  scene  is  offered  to  a  L;i\en  artist,  a 
price  is  agreed  upon,  and  he,  with  liis 
assistants   and    pupils,  turns  i.nit  the  work. 

Another  change,  consequent  upon  the 
one  just  indicated,  is  that  the  work  is  no 
longer  for  the  most  part  done  in  the 
theatres,  but  in  buildings  rented  or  ac- 
quired by  the  xarious  artists,  and  b\-  them 
adapted  to  their  requirements,  .\lmost  the 
onl}-  exception  to  this  rule  is  Drury  Lane, 
■which  is  such  an  enormous  structure  that 
there  is  room  in  it  for  at  least  some  of 
the  scenes  that  are  presentl}-  to  grace 
the  stage  to  be  painted  "  on  the  premises." 
At  Drur\-  Lane,  indeed,  there  is  room 
for  e\er_\-thing.  Other  theatres  have  to 
store  their  scenes  in  raihva_\'  arches,  and 
so  firth,  and  m_\-  readers  will  doubtless 
remember  how  not  so  very  long  ago  a 
fire  in  one  of  these  arches  wrought  havoc 
among  the  beautiful  scenes  which  Sir 
Henry  Irving  had  accumulated  ;  but  Urur)- 
Lane  is  able  to  provide  its  own  storage, 
although,  as  may  be  supposed,  its  stock  of 
scenes  and  "  properties  '  is  on  the  most 
gigantic    scale. 

This  leads  me  to  speak  of  yet  another 
change  that  has  come  over  the  "  m}-stery  " 
of  scene  -  painting.  Formerly  the  canvas 
was  spread  on  the  floor,  anrl  the  artist 
traced    his    designs    with   a    brush    having    a 


handle  long  en<jugh  to  permit  of  his  stand- 
ing over  his  work.  The  inconveniences  of 
this  iiwdiis  o/iemiidi  arc  ob\-ious  enough. 
In  the  first  place,  the  work  could  only  be 
done  in  a  building  with  a  large  superficial 
area.  The  Covent  Garden  Opera  House 
reijuires  scenes  sevent)'  feet  long  by  forty 
feet  broad,  and  though  the  stage  of  Co\ent 
darden  is  the  largest  in  this  country,  scenes 
for  an  average  theatre  have  to  be  some 
forty  feet  In"  thirt}'-five  feet.  The  position, 
too,  was  an  awkward  and  tiring  one  for  the 
painter,  who  must  have  known  excellentl)' 
well  what  backache  means,  and  who  was 
also  reduced  to  the  painful  necessity  of 
treading  his  work  under  foot.  Now 
all  these  drawbacks  are  avoided  by  the 
simple  expedient  of  a  windlass  and  a  slit 
in  the  floor,  through  which  the  can\as,  at- 
tached to  a  frame,  is  raised  or  lowered  so 
as  to  bring  that  part  of  it  which  is  being 
operated  upon  at  the  moment  on  a  level 
witli   the  [jaintcr's  arm. 

It  is  still  necessary,  of  course,  that  the 
painter  should  ha\e  a  fairly  lofty  building 
to  work  in,  but  he  requires  comparati\-ely 
little  floor  space.  In  Macklin  Street,  between 
Holborn  and  Urur}-  Lane,  a  large  warehouse 
has  been  converted  into  painting  rooms  b}- 
two  well-known  scenic  artists.      Other  scene- 
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painters  have  appropriated  and  adapted 
such  buildings  as  factories  and  mission 
chapels  rather  farther  afield,  where  probably 
space  is  a  less  costly  commodity  than  it  is 
within  a  stone's  -  throw  of  the  Holborn 
Restaurant  ;  and  there  is  one  painting  room 
so  far  away  from  theatre-land  as  Lewisham. 
Mr.  Bruce  Smith,  who  works  only  for  Drury 
Lane    and  Covent    Garden — though  he  does 


arc  n(.it  likely  to  be  content  with  inferior 
work.  .S])eaking  generally  and  roughly,  the 
French  scene  -  painter  aims,  perhaps,  at 
rather  quieter  effects  than  his  English 
compeer,  but  it  would  require  a  robust 
patriotism  to  assert  that  they  arc  less 
artistic. 

When    a    manager,    sometimes    with    help 
from     the     author,     has     roughh'     indicated 
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not,  of  course,  monopolise  the  contracts  given 
out  by  these  two  theatres,  since  he  is  only 
capable  of  doing  the  work  of  two  or  three 
men  and  not  of  a  round  dozen — does  some  of 
his  painting  at  Drury  Lane ;  and,  as  he 
is  one  of  those  who  can  do  two  things  at 
once,  friends  who  call  upon  him  here  seldom 
find  him  too  busy  to  have  a  cliat. 

Before  passing  on  to  describe  how  scene- 
painting  is  done,  I  should  mention  the  rather 
curious  circumstance  that  our  ingenious 
neighbours  across  the  Channel  still  paint 
on  the  floor.  That  the\'  produce  good 
results,  at  whatever  inconvenience  to 
themselves,  may,  to  use  one  of  their  own 
idioms,  go  without  saying,  for  so  artistic 
and    theatre-loving  a  nation   as    the    French 


the  kind  of  scene  he  requires,  the  scene- 
painter  makes  a  sketch,  and  if  that  is 
approved  he  proceeds  to  construct  of 
cardboard  a  complete  model,  on  a  scale, 
sa\-,  of  half  an  inch  to  the  foot.  It  is  here 
that  the  resourcefulness  and  inventiveness 
of  the  scene  -  painter  are  able  to  make 
themselves  felt.  The  model  shows  every- 
thing, down  to  the  smallest  detail  —  not 
only  the  landscape,  but  door  and  windows, 
those  whicii  ha\e  to  open  in  the  actual 
scene  being  made  "  practicable "  in  the 
model.  "  Wings  "  and  "  top-cloths  ''  are  also 
shown,  and  even  the  pulley  and  ropes  which 
will  be  used  in  the  adjustment  of  the 
scene  are  indicated.  This  part  of  the  work, 
as    may    be    suppo.sed,    calls    for    abundant 
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patience,  but  its  importance  is  manifest, 
and  no  scene-painter  begrudges  tlie  time  he 
has  to  spend  upon  liis  model,  c\en  when 
he    knows    that    he    will    iia\e    to    t' 


and  late  to  get  tlie  work  finished  by  the 
stipulated  time. 

Tiic  model,  when  at  last  it  is  completed, 
is  submitted  to  the  manager's  considera- 
tion. It  may  be  that  he  or  the  author 
desiies  some  alteration,  generally  an  in- 
considerable one.  W  hen  the  modification 
lias  been  made,  the  model  is  handed  over 
ti>  the  master  carpenter,  who  constructs 
the  framework  which  is  to  receive  the 
can\as.  I  Ia\ing  been  affixed  to  the  frame, 
the  canvas  is  prepared  by  the  painter's 
labourers,  whose  business  also  it  is  to  mix 
tlic  Cdlouis.  These  are  ground  in  water. 
In'  means  of  such  a  machine  as  is  figured 
in  one  of  our  illustrations.  Now  the 
artist  di-aws  the  design  in  chalk  or  char- 
coal, and  then  the  colours  are  filled  in, 
al\\■a}^s,  as  I  ha\e  said,  with  due  regard 
to  the  artificial  conditions  under  \\hich 
the  picture  has  to  be  viewed,  certain 
colours,  tiierefore,  which  appear  \ery 
differently  in  artificial  ligiit  as  compared 
with  natural  liglit,  being  avoided  al- 
together, or  modified,  as  the  case  ma\- 
be"; 

That  scene-painting,  like  most  other 
modes  of  earnine  one's  chu]\-  bread,  is  not 
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without  drawbacks,  I  am  not  prepared  to 
assert.  Strange  indeed  would  it  be  if  this  were 
not  so.  The  work,  as  the  reader  will  know 
for  himself,  has  a  plentiful  lack  of  regularity, 
and  while  both  master  painters  and  assistants 
often  have  to  toil  under  hea\}'  pressure  to 
get  their  scenes  read)'  b\-  the  c\'entful  night, 
the  assistants,  at  an}-  rate,  sometimes  have 
periods  of  enforced  leisure.  The  attractions 
of  the  vocation,   howc\'er,  to  those  to  whom 


the  work  itself  is  congenial,  far  outweigh 
this  disadvantage.  If  the  practitioner  of  the 
art  is  clever  and  resourceful,  if  he  can 
not  onl)'  wield  the  brush  swiftly  and 
deftl}',  but  is  also  facile  in  inventing  a 
scene  from  the  manager's  brief  hints,  which 
is  a  much  rarer  gift,  he  in  no  long  time 
ma\'  rise  to  distinction,  besides  being  liberally 
rewarded  in  a  pecuniar}-  sense  for  his  industry 

''^"^  ^^'•^"^-  W.  Wheeler. 
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EVERYDAY    LIFE    IN    THE    ARMY. 


ALTHOUGH  our  foreign   neiglibours   are 
never  tired  of  sneerinLj  at    the  alleged 

mercenar\'  basis  of  the  l^ritish  military 
s_\-stem,  there  can  be  no  doubt  as  to  the 
latter — that  is,  the  voluntary  system — being 
a  higher  development  than  that  of  compul- 
sory service.  It  would,  of  course,  be  too 
much  to  sa\-  that  the  great  majorit}'  of  men 
enlist  out  of  purely  patriotic  motives  ; 
nevertheless,  the  very  fact  of  their  enlist- 
ing of  their  own  free  ^\•ill  confers  upon  the 
British  Arm_\-  a  qualit)'  of  spirit  and  tcjne 
which  are  of  incalculable  \alue.  Concern- 
ing the  advantages — not  realised  as  wideh' 
as  they  should  be — which  the  Army  now 
offers  as  a  means  of  employment  wc 
shall  speak  farther  on  ;  meanwhile,  to  com- 
mence the  description  of  e\'er_\-day  life  in 
the  Army,  let  it  be  at  once  stated  that  the 
training  of  men  b\-  short  service  and  pass- 
ing them  into  the  Reserve  is  the  xital 
principle  of  the  s_\-stem. 

The  mass  of  men — that  is,  those  fir  the 
Line,  Cavalrx'  and  Infantry,  and  the  Royal 
Artillery — enter  the  Army  for  seven  \-cars 
with  the  colours  and  five  in  the  Reserve  ;  or 
eight  years  with  the  colours  and  four  in  the 
Reserve,  if  the  period  of  Army  service  expires 

39 


while  the  man  is  abroad.  The  I'"oot  Guards 
and  the  Ro\-al  Engineers  ha\e  the  cijjtion  of 
the  foregoing,  or  of  three  years'  Arm)-  and 
nine  }-ears'  Reserve  service  and  an  additional 
_\ear  of  service  abroad.  All  recruits  for  the 
Army  Ser\ice  Corps  enter  for  three  years' 
Army  and  nine  years'  Reserve  service.  In 
time  of  war  or  great  emergency,  however, 
all  .soldiers  can  be  detained  for  twelve 
months  be}-ond  their  engagement.  The 
.\rm)'  Reserve  is  that  force  to  which  men 
are  transferred  on  the  expiration  of  their 
period  of  service  with  the  colours.  Men 
serving  at  home  ma)-,  should  the  exigencies 
of  the  .service  permit,  be  allowed  to  pass 
into  the  Reserve  after  five  )-ears'  service. 
On  the  othci'  hand,  re-engagement  for  further 
service  with  the  colours  is  encouraged.  All 
soldiers  serving  with  the  colours  who  are 
medicall)-  fit  ma)-  re-engage  to  comi)lete 
tvvcnt)--one  years'  service  :  Warrant  officers 
and  .sergeants  after  nine  \-ears'  service, 
subject  to  the  approval  of  the  Secretary  of 
.State  for  War  ;  corporals,  bombardiers, 
bandsmen,  and  artificers,  after  nine  )-ears 
also,  b)'  permission  of  the  commanding 
officer ;  antl  all  other  soldiers  of  good 
character  after  eleven  }'cars'  service. 
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A  recruit  is  enlisted  for  any  regiment 
of  cavalry  or  infantry  for  which  the  recruiter 
to  whom  he  offeis  himself  is  authorised  to 
raise  men  ;  or  he  may  enlist  for  general 
service  in  tiie  cavalr\-  or  infantry,  in  which 
case  he  is  a[3pointed  tn  a  regiment,  but 
is  liable  to  be  transferred  within  three 
months  of  the  date  of  his  attestation  to 
any  corps  of  the  same  arm  of  the  service. 
The  requirements  as  to  age  and  height  are 
varied  from  time  to  time,  and  may  be 
obtained  at  am-  recruiting  station. 

All  manner  of  classes  are  represented  by 
the    recruits,  whose  reasons  for  enlisting  are 


The  clothing,  which  means  unif)rii-i,  is 
issued  in  sizes  from  the  Pimlico  establish- 
ment, and  the  recruit  is  fitted  b_\-  the 
sergeant  master  tailor,  and  subsequently 
paraded  before  the  commanding  officer,  to 
receive  the  latter's  approval.  The  necessaries 
comprise  shirts,  socks,  brushes,  comb,  razor 
knife,  fork,  spoon,  button  brass,  and  tooth 
brush  (the  last  named  only  recently  added), 
which  the  recruit  receives  free  on  ji lining, 
under  the  name  of  a  "  free  kit,"  and  which 
he  has  to  keep  up  at  his  own  expense. 
The  term  eqm'pment  applies  to  the  articles 
such     as    arms,    valises,    belts,    ammunition 
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multifarious,  although,  broadly  speaking,  the 
matter  is  regulated  b\'  the  state  of  the 
labour  market.  By  the  .Army  Act  of  1881, 
the  recruit  no  longer  receives  the  "  King's 
Shilling,"  which  formerl}-  obliged  him  to 
appear  before  a  magistrate  and  take  the 
oath,  or  pay  a  fine  of  £1.  Now  he  is  not 
deemed  to  be  enlisted  until  he  has  volun- 
tarily appeared  before  a  magistrate,  or  other 
authorised  person,  who  puts  to  him  a  series 
of  authorised  questions  and  satisfies  himself 
that  the  man  is  not  under  the  influence  of 
liquor;  while  the  reciuit's  first  ordeal  takes 
place  before  the  doctor,  who  has  him 
stripped,  weighed,  measured,  tested  in  eyes 
and  ears,  and  put  through  man}-  motions. 
Having  passed  the  doctor,  the  recruit  is 
sent,  wherever  possible,  to  the  depot  of  his 
unit,  where  provision  is  made  for  his  pre- 
liminary instruction,  and  where  he  receives 
his     clothing,    necessaries,    and     equipment. 


pouches,  etc.,  -which  are  issued  by  the 
Ordnance  Store  Department  to  the  com- 
manding officer  of  the  unit,  according  to  its 
establishment.  The  soldier,  if  transferred  to 
another  unit,  does  not  take  his  equipment 
with  him,  unless  it  is  specially  transferred 
with  him. 

The  idea  of  sending  the  recruit  to  a  depot 
is  that  he  ma_\'  be  gently  broken  in,  so  to 
speak".  The  depot  officers  and  iKm-com- 
missioned  officers,  who  give  him  his  first 
instruction,  are  carefully  .selected,  and  he 
associates  with  old  soldiers  of  good  char- 
acter, who  will  put  him  up  to  things,  and 
show  him  how  to  clean,  fit,  and  arrange 
his  arms,  accoutrements,  and  kit.  The 
infantry  recruit  joins  the  regimental  depot, 
where  he  remains,  as  a  rule,  about 
three  months,  undergoing  the  recruit's 
courses    of   drill    and    musketry    instruction. 
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At  the  expiration 
of  the  depot  term 
recruits  are  cks- 
patchcd  ill  ch'alls 
to  a  battalion  of 
their  rcL^iment 
serving  at  home. 
In  the  case  oi"  the 
ca\alr\',  however, 
the  recruit  is  sent 
straight  to  his 
regiment,  unless 
it  happens  to  be 
abroad,  when  he 
joins  the  cavalr)- 
depnt  at  Canter- 
bury. The  cavalry 

recruit      has      to 

learn     the     use    of    the    carbine,    sword,    or 

lance,  and  to  practise  on    foot    the   different      acquired  ;     then    follows    practice    in    riding 
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formations  of  ca\alry,  before  taking  his 
place  in  the  mounted  ranks.  .Simultaneous!)- 
with  this  drill  he  is  performing  stable  work, 
learning  fencing,  and  going  through  a 
gymnastic  course.      All    this    lasts    fully    two 


without  reins  at  a  trot  or  canter,  his  arms 
fjlded,  and  leaping ;  while  the  last  part  of 
his  training  is  devoted  to  teaching  him 
how  to  use  his  weapons  in  the  saddle.  Dis- 
missed riding  school,  the  \<nnig  ca\alr\'man 


months,  after  which    he    is    handed    over    to  has  onl_\'  to  pass  through  the  musketry  course, 

the    riding    master,  to    undergo    a    course    of  and  he  has  qualified  as  a  trained  soldier. 
120    lessons,    or    thereabouts.       The    riding-  In     the     Royal     Artiller\'     the    course     of 

cchool    course    is,    indeed,  a    most    thorough  instruction  has  necessarily  numerous  peculiar 

one.      For    some    fort_\-    lessons    the    young  features  of  its  own.     In    this    branch  of  the 

soldier    has    to    ride    without    stirrups,  for  in  serxice    the    soldier    is    either    a    gunner    or 

no    other    manner    can    the    strength    below  a  driver,  and  both  must  learn   to  march  and 

the    waist    and    the    balance    and    grip    be  undergo    schooling    and     gymnastics.       The 
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tlrivcr  nuisl  be  instructed  in  riding;,  (liixiiii;, 
fitting  and  care  of  harness,  and  the  care 
and  grooming  of  horses.  Tiie  gunner  of 
c:ich  branch — IIor.se,  Field,  and  Garrison 
Artillcr\- — is  taught  to  serve,  lay,  and  fire 
his  gun.  and  how  to  dismount.  nio\e,  and 
mount  it.  The  horse  gunner  is  also  taught 
to  ride  ;  while  the  garrison  gunner  has  to 
be  instructed  in  the  care  of  stores,  maga- 
zines, and  amniunitinn.  and  eventually  to 
know  all  about  range-  and  [position-finding 
instruments,  combined  with  no  mean  ac(]uain- 
tancesliip    with    hvch-aulics.    machinery,    and 


bridges;  field  companies,  ready  fir  any 
engineering  work  ;  balloon  sections  ;  rail- 
way companies,  one  of  which  is  stationed 
at  Woolwich  and  is  emploj'cd  on  the 
arsenal  railwa\-s,  and  another  at  Chatham, 
where  it  has  charge  of  a  (jo\-ernment  line  ; 
fortress  companies,  whose  duties  are  confined 
to  the  construction,  attack,  and  defence  of 
fortresses;  and  submarine  miners,  attired  more 
like  sailors  than  soldiers,  who  see  to  the 
defence  of  our  harbours  and  tidal  estuaries. 
The  Arm\-  .Serxicc  Corps  is  composed  of 
clerks,  artisans,  dri\crs,  butchers,  bakers,  and 


elcctricit}-.  In  the  Royal  Artillery,  there- 
fore, men  are  classified  as  1st,  2nd,  or  3rd 
cla.ss,  according  to  professional  knowledge ; 
and  certain  appointments  can  only  be  held 
by  first-class   gunners. 

All  men  who  enh'st  for  dismounted  units 
of  the  Ro)-al  Engineers  must  have  a  s])ecified 
trade.  The  scientific  corps,  as  it  is  correctly 
termed,  comprises  various  branches  which, 
from  their  names  alone,  signif\'  the  posses- 
sion of  considerable  technical  skill.  There 
are  bridging  battalions  ;  telegraph  com- 
panies, provided  with  portable  telegraph 
and  telephone  material  ;  field  depots,  com- 
prising a  field  park  with  apparatus  for 
printing,  photograph)-,  etc.,  and  a  mounted 
detachment,  supplied  with  tools  anrl  ex|)lo- 
sives     for    destro\-ing    railwa\-s,     roads,    and 


shoeing  smiths  ;  the  .\riny  Medical  Corps 
is  a  trained  bod_\-  of  men  whose  duties  as 
hospital  orderlies  and  bearers  need  not  be 
dilated  upon,  and  the  corps  of  Ordnance 
artificers  provides  (|ualified  artificers  for 
the  repair  and  maintenance  of  the  materia! 
belonging  to  tJie  Garrison  Artillery  siege 
train,  etc.  To  join  the  last  named  men 
must  be  of  good  character,  comiJctent  fitters 
with  some  knowledge  of  mechanical  drawing, 
and  serve  on    ]jrobation   fijr  a  year. 

The  cveryda}-  life  of  a  soldier  ma\-  be 
said  to  commence  at  (')  a.m.,  and  terminate 
at  10  ji.m.  with  "  Lights  out."  His  actual 
working  hours,  however — guards  and  fatigues 
excepted — may  be  approximately  given  as 
fi-om  6  a.m.  to  3  p.m.  The  reveille  sound- 
ing is  the  signal   for    the   troops  to  rise  and 
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to  clean  and  arrange  their  barrack  rooms 
or  tents  under  the  superintendence  of 
the  non-commissioned  officers  ;  and  later 
on,  usually  about  lo  a.m.,  the  barrack  rooms 
or  lines  are  inspected  b\-  the  company 
officers.  In  the  summer  months  there  is  an 
adjutant's  parade  before  breakfast,  while 
between  breakfast  and  the  commanding 
officer's  parade,  which  is  the  event  of  the 
day,  the  function  known  as  orderly  room  is 
held.  At  orderl}'  room  soldiers  guiltv  of 
offences  are  brought  w\)  before  the  "  CO.," 
who  investigates  their  cases,  and  punishes 
or  admonishes  as  the  case  ma\-  be.  After 
the  "  C.O.'s  "  parade  comes  the  dinner-hour, 
and  after  dinner  another  short  parade, 
usually  conducted  by  the  sergeant-major, 
and  attended  only  by  the  \-oung  soldiers. 
The  foregoing  remarks  apply  more  especially 
to  the  infantry.  In  the  ca\alry  and  horse 
artillery  riding  school  or  e.xercise  takes  the 
place  of  the  early  morning  parade,  while 
with  all  nidunted  units  there  is  a  routine  of 
stable  duties  on  return  of  horses  from  work. 
Of  course,  the  duties  vary  somewhat  on 
different  days  of  the  week,  and  the  routine 
is  posted  up  in  the  barrack  rooms,  detailing 
the  succession  of  parades  and  duties  for 
each  day  of  the  week.  Between  March  1st 
and  October  31st,  known  as  the  drill  season. 


one  compau}'  in  each  infantry  battalion  at 
home  is  struck  off  all  duties  for  the  purpose 
of  a  course  of  instruction  under  its  own 
officers,  known  as  field  training.  The 
course  of  instruction  lasts  about  four  weeks, 
and  comprises  fire  discipline,  advance  and 
rear  guards,  reconnoitring  and  outpost 
duties,  and  working  parties.  Each  squadron 
of  cavalry,  every  company  of  Garrison 
Artillery,  all  batteries  of  Horse  and  Field 
Artillery,  and  all  companies  of  Engineer.'^ 
are  struck  off  all  duty  for  a  similar  period 
for  the  purpose  of  going  through  an  annual 
course  of  instruction,  according  to  the 
syllabus  promulgated  in  regimental  orders. 
Then  again  every  unit  of  cavalr)-,  infantry, 
Garrison  Artillery,  and  Ro\-al  Engineers  has 
to  be  exercised  through  a  course  of 
musketry  and  field-firing,  the  latter  being 
made  as  interesting  and  realistic  as  possible. 
Great  importance  is  attached  to  g\-mnastic 
instruction,  both  for  the  forming  of  recruits 
and  for  hardening  and  strengthening  the 
trained  soldier,  so  as  to  enable  the  latter 
to  co\-er  1,000  yards  at  a  rapid  pace,  and 
find  himself  in  good  wind  and  able  to 
use  his  ba\-onet  efficiently.  The  g\'mnastic 
instruction  of  trained  soldiers,  however,  is 
carried  on  so  as  to  interfere  as  little  as 
possible   with    their    ordinary   duties.      Every 
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iiiranti-\-  li.itt.iliiiii  iiuist  li.i\c  six,  and  e\-cn' 
cavalrx"  rci;inicnl  twchc,  qualified  sii^nallcrs, 
unclcr  an  ufficcr  instructor  ;  wliilc  s])ccial 
subjects  tauL;lit  ca\alr_\'  soldiers  are  anatomy, 
reconnaissance,  and  sketching;.  Lastly,  where 
both  infantr\-  and  cavalry  are  concerned  men- 
tion nuist  he  made  of  the  special  instruction 
imparted  to  the  niuchine-;4un  detachment, 
and  where  the  infantry  alone  are  concerned 
of  the  ]n'actice  in  proL;ressi\-e  route  marchiiiL;" 
during  the  winter. 

It  is  not  realised  what  a  qood  time 
soldiers  yenei'ally  ha\e.  What  w  ith  his  pay, 
rations,  lodniny",  and  clothini;',  the  N'omii;' 
soldier  on  joinini^  receives  the  equixalent  of 
15s.  a  week.  He  tjets  three  meals  a  d,i\-, 
\iz.  breakfast,  consisting  of  a  large  Imwl  of 
tea  or  coffee,  part  of  his  da\''s  bread  ration, 
with  some  one  of  the  relishes  obtainable 
from  the  regimental  canteen  at  low  prices; 
dinner,  which  takes  place  in  the  middle 
of  the  day,  for  which  he  is  allowed  \  lb. 
of  meat  and  I  lb.  of  bread,  together  with 
vegetables  and  groceries  from  the  canteen  ; 
and  tea,  which  is  a  rejjctition  of  breakfast 
more  or  less. 

The  regimental  canteen  is  run  on  ( ioth- 
enburg  principles,  meaning  that  the  profit 
derived  from  the  sale  of  pure  liquor, 
groceries,  vegetables,  tobacco,  etc.,  is  applied 
to  the  adxantage  of  the  men.  The  cm- 
teen  surplus,  in  fact,  |jro\ides  the  fLuids  for 
the    Regimental    Institute,    which    comprises 


recreation  rooms,  comfortably  fitted  and 
supplied  with  papers  and  a  lending  librar\-. 
The  Regimental  Institute,  however,  must 
not  be  confounded  with  the  semi-[)hilan- 
thropic  clubs,  known  as  Soldiers'  Institutes, 
which  exist  in  all  large  garrison  town.s. 
rient)'  of  in)iocent,  mirthful  recreation  is 
,it  the  soldier's  disposal  after  working 
hours.  Mvery  facility  is  given  him  to  in- 
dulge in  football,  cricket,  boxing,  and 
gvmnastics  ;  w  hile  indoors  he  is  encouragefl 
to  hold  amateur  concerts  and  dramatic 
performances,  .\fter  twent}'-onc  }'ears'  ser- 
vice the  soldier  gets  a  pension  as  follows  : 
l'ri\ates,  gunners,  etc.,  8d.  to  i.s.  6d.  per 
diem;  non  -  connnissioned  officers,  from 
IS.  3(1.  to  3s.  ()(\.  ])er  diem;  and  warrant 
oflicers,  from  3s.  to  5s.  per  diem.  Hut  the 
soldier  may  rise  to  the  rank  of  ([uarter- 
master  or  riding-master,  whose  pay  is  from 
<)s.  to  1 6s.  6d.  per  diem,  with  a  ]jension 
of  from  8s.  per  diem  to  i..200  ])er  annum. 
Lasth',  at  the  close  of  his  military  life, 
the  ("lovernmcnt  makes  ever}'  ellorl  to  hnfl 
him  suitable  employment,  a  cjuota  of  situa- 
tions being  reser\"ed  for  old  soldiers  in  the 
postal  service,  Royal  Arsenals,  and  Clothing 
and  Ordnance  Departments  ;  while  there  is 
the  (_'or])s  of  Commissionaires,  and,  failing 
any  of  the  foregoing,  the  National  .\ssocia- 
tion  for  the  Employment  of  Reserve  and 
Discharged  Soldiers  will  see  that  he  does 
not  go  berthless. 

II.  G.  AkCllKR. 
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THE    PREPARATION    OF    TEA    AND    COFFEE. 


THE    tea    plant,    a     tree    allied    to    the 
camellia,    grows    wikl    in    Assam,    and 
there   is  a   legend    that  it  was  carried 
to     China    b_\-    an     Indian    traveller    in    the 
sixth    century     B.C.      Be     this     as    it    ma\-, 
tea    was    a    national    beverage    among    the 
Chinese   in    the   earl_\'  centuries    of   this    era, 
when   mead   was    the    national    drink  of  the 
Western    world,    and    there    was    a    Celestial 
tax    upon  tea   as    far 
back     as     793.       The 
oldest   newspaper  ad- 
vertisement of  tea  has 


in    the    world,    and    it    is    estimated    that    it 

furnishes    a    beverage    to    one-half    of    the 

human      race.        Its      manufacture      provides 

empkn-mcnt   for  large  numbers  of  people  in 

Greater     Britain,     for    of    the     total     import 

already    mentioned     nirie-tenths     are    grown 

and     manufactured     in     India    and     Ceylon. 

The   work    that    remains  to  be  done  in  this 

country  is  comparatively  small,  and  is  limited 

almost    A\holl\'     to    the     task    of 

preparing  the  leaf  in  an  attractive 

form  for    the    retail   buyer.     Yet 

the  highest  resources  of  modern 

engineering    science   are  brought 

into  pla}-,  and  in  this,  as  in  most 

industries,  the  division   of  labour 

has  been  raised  to  a  fine  art. 

When  tea  is  landed  in  the 
port  of  L(jndon  it  is  conveved 
to  a  bonded  warehouse,  and  the 
first  operation  consists  in  "  bulk- 
ing," This,  as  the  photograph 
shows,  is  performed  b_\-  empt}-ing 
the  contents  of  a  particular  sort 
upon  the  warehouse  floor,  where 
the  heap  is  turned  over  by 
stalwart  labourers  with  the  aid 
of  a  shovel.  The  advantage  of 
this  is  that  a  more  uniform 
mi.xture  of  the  leaf  is  secured, 
and  its  exposure  to  the  air  after 
been  traced  to  the  year  1658,  when  it  was  to  a  long  imprisonment  in  the  hold  is  some- 
be  had  "at  the  Sultaness  Head,  a  cophee-house  times  said  to  improve  its  appearance.  The 
in  Sweetings  Rents,  by  the  Royal  Exchange."  leaf  is  now  repacked  b\'  human  labour,  and 
In  1678  the  Honourable  East  India  Company      the  weight  inscribed  upon  the  chest.    A  chest 

is    set    aside    for  sampling,   and    the    buying 


BULKING    TEA    (CUTLER    STREET    WAREHOUSE). 


glutted  the  market  for  years  by  importing 
4,713  lb.  in  one  season.  In  the  first  \-ear  of 
the  nineteenth  century  the  consumption  of 
tea  in  the  United  Kingdom  was  23,730,150 
lb.  ;  in  the  first  year  of  the  twentieth  the 
import  reached  the  tremendous  total  of 
298,900,300  lb.,  of  the  value  of  ^^10,686,910, 
and  the  duty  paid  upon  that  proportion  of 
it  which  went  into  home  consumption  was 
A.769,762. 


houses  send  down  their  clerks  to  the  docks 
with  sampling  orders,  the  tea  supplied  to 
them  being  given  in  exchange  for  an  equal 
weight  of  tea.  These  samples  are  carefully 
tested  for  "  body,"  colour,  fragrance,  and  other 
qualities  by  expert  tea  tasters,  who  assess 
the  \-alue  of  each  according  to  their  own 
judgment.  At  regular  intervals  a  sale  b}- 
auction  is  announced  to  be  held  in  Mincing 


These  figures  serve  to  show  the  supreme  Lane,  to  whose  sale  rooms  the  bux'ers  resort, 
importance  of  the  tea  leaf  among  the  Indus-  with  their  catalogues  marked  with  the  mj'stic 
tries  of  Britain.     It  is  the  most  valuable  leaf     signs  which  record  the  results  of  their  tasting 


THE   ^Rl••,l^\l^\I"IOX   of  tea   and  coffee 


;»3 


Ki-:\.\ii.iN(;  ti';a  akti-:r  samplin'R. 

The  tea  beini:;  boutjht,  it  is  dcli\erccl  as 
required  at:;ainst  pa_\-ment  (jf  the  fhity,  and 
is  removed  to  the  factory  to  be  blended  and 
paci^ed. 

A  typical  leaf  twiL(  bears  about  se\en 
lea\-es,  varvint;-  in  length  from  a  fraction  of 
an  inch  to  four  inches.  Each  leaf  has  its 
own  name,  the  terms  commonly  used  beinj;' 
flowery  pekoe,  orant^e  pekoe,  pekoe,  pekoe 
souchong,  souchong,  and  congou.  If  the 
seventh  and  largest  leaf  were  plucked,  as  it 
sometimes  is  in  the  case  of  China  teas,  it 
would  be  called  bohea.  In  practice,  howexer, 
the  leaves  are  not  plucked  separatel}',  but 
are  grouped  together  for  the  purpose  of 
drying,  and  are  then  passed  through  a  series 
of  sieves,  which  classify  them  once  more 
according  to  size.  Each  grocer  has  his  own 
peculiarities,  according  to  the  tastes  of 
his    customers,  and    long    experience  is 


to  the  eye.  When,  therefore,  an  order  i.s 
received  for  a  particular  customer,  a  formula 
is  prepared,  with  the  aid  of  the  tasting 
sam[)les,  and  its  component  parts,  which 
read  upon  tiie  slip  like  a  doctor's  prescrip- 
tion, are  taken  out  of  stock  and  passed  into 
the  sifter.  This  is  an  ingenious  contrivance 
whose  most  curious  feature  is  a  battery  of 
magnets,  which  seize  the  nails,  fragments  of 
hoop  iron,  and  other  ])icces  of  metal  that 
lia\e  found  their  wa\'  into  the  chest  through 
the  carelessness  of  coolies  on  the  plantations 
or  (jf  packers  in  the  dock  warehouses.  With 
the  aid  of  a  2  h.p.  mill  a  deft  factory  girl 
can  manipulate  twent\-  chests,  or  a  ton  of 
tea,  every   hoiu'. 

From  this  machine  the  tea  is  conveyed 
into  a  rotar)'  blender,  wherein  it  is  rotated 
at  a  slow  speed,  and  in  the  course  of  ten 
minutes  the  blending  has  been  performed 
so  thoroughl)'  that  if  put  uj)  into  ounce 
(jackets  each  packet  will  contain  a  due 
proportion  of  each  constituent.  At  this 
stage  a  pt)und  sample  is  drawn  for  the 
purpose  of  tasting,  and  if  the  result  should 
not  reach  the  expectation  of  the  expert  other 
sorts  are  added  and  the  whole  reblended, 
until  a  perfect  tea  is  produced.  I"or  deli\ery 
in  bulk  the  mixture  is  now  passed  through 
a  funnel  and  repacked  in  the  original  chests, 
sometimes  pressed  down  In'  hand  laboiu". 
A   recent    dexice,    howe\er,    enables    the    tea 


required  for  the  task 
blends  to  suit  the 
pocket  and  the  palate 
of  different  classes  of 
the  community.  The 
larger  leaves,  more- 
over, have  to  be 
passed  through  a 
cutting  mill,  in  firder 
to  be  reduced  to  a 
size  that  will  mix 
well  with  the  smaller 
sorts,  and  produce  an 
agreeable  iini)ression 
40 
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to  fall  in  a  .stead)-  slrcain  iiUo  llie  chest, 
which  is  |)laced  iipmi  a  \  ibratiiiLj  tabic  tliat 
autiiniaticall}'  shakes  each  la_\er  Hat,  ami 
enables  the  chest  to  l)e  filled  to  its  utmost 
capacit)'  wilhoiit  beini;  tnuclu.'il  by  the  hand 
at  an)'  point  of  the  operation  ot  blcndinc;. 

It  is,  however,  the  (le\eloi)nient  of  the 
]iacket  trade  which  has  increased  the  demand 
for  labour  in  the  tea  intlustr)-  in  an  enormous 
degree.  An  ingenious  machine  seizes  a 
square  ot  pajier,  pastes  the  edL;c,  twists  it 
into  shape,  and  turns  out  the  "  bai;' "  read)- 
for  filling-.  In  its  highest  form  the  apparatus 
for  weighing  is  actuated  In-  electricit)-,  and 
at  tlie  instant  w-hen  the  slow  stream  of  tea 
reaches  the  exact  w-eight  a  contact  is  forme; 
which  overturns  the  contents  of  the  scale  into 
the  bag  held  read)'  to  rcceixe  it,  a  process 
which  enables  the  w-eight 
to  be  gauged  to  a  fracti(jn 
of  a  grain.  The  girl 
attendant  passes  the  bag 
to  a  colleague,  who  inserts 
it  into  a  scjuare  hole  in 
the  table,  upon  which  a 
heav)'  weight  is  dropped 
h)-  a  lever.  The  ends  of 
the  packet  are  dcftl\- 
turned  down,  a  button  is 
pressed,  and  the  packet 
emerges  from  the  hole 
read)'  for  the  label  ler. 
The  w-eighing  and  finish- 
ing of  a  quarter-pound 
packet  is  perforn-iecl  in  this  wa)-  at  the  rate 
of  720  per  hour. 

It  will  thus  be  seen  that  there  are  no 
secrets  in  the  manipulatioii  of  tea.  Perfumed 
teas  have  never  been  popular  in  this  couiitr)-, 
and  the  artificial  admixture  of  stimulative 
substances,  such  as  kola  nut,  is  of  no  com- 
mercial interest.  Herb  teas,  which  are 
infusions  of  \-arious  plants  such  as  the 
dandelion,  are  confined  to  rural  kitchens, 
and  no  popf.'ir  tea  extract  has  been 
devised,  although  compre.ssed  cakes  have 
their  value  for  tropical  travel.  The  last 
annual  statistics  record  an  import  of /,"5,ooo 
worth  of  tea  for  the  manufacture  of  theine, 
the  bitter  principle  which  gives  its  stimulating- 
effect  to  the  tea  infusion  ;  and  this  substance, 
which  is  a  white  cr)'stal,  has  its  uses  for 
certain  medical   prescrijjtions.      Hut  it  will   b  ■ 


man)'  a  long  da)'  before  mankind  will  be 
w  illing  to  abandon  the  direct  u.sc  of  the  leaf 
in  favoiu'  of  a  pinvder  bought  in  tlie  chemist's 
shi  i|). 

One  fjrm  of  the  induslr)-,  which  de\-oted 
itself  to  the  prcjiaration  of  spurious  teas,  is 
ha])pil)'  being  driven  out  of  the  country  b)' 
the  operation  of  the  Sale  of  food  and  Drugs 
Act  of  1875.  Laws  against  the  adulteration 
of  tea  were  passed  as  earl)'  as  the  beginning 
f)f  the  IIano\ei-ian  d)nast)-,  )-et  in  the  )-ear 
1 84  5  there  were  no  fewer  than  eight  factories 
in   London  where  exhausted  leaves,  obtained 
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frnn-1  hotels  and  coffee  hou.ses,  w-ere  redried, 
ficetl  with  blacklead,  and  sold  as  genuine 
tea.  The  Chinese  have  attempted,  from  time 
to  time,  to  palni  off  large  sJiipments  of 
exhausted  leaves,  which  have  been  shipped 
to  England  and  have  gone  into  consumption. 
It  is  therefore  a  gratifv'ing  fact  that  during 
a  recent  )-ear,  out  of  near!)'  six  hundred 
samijles  of  tea  analvsed  b)-  the  Local  Govern- 
ment Board,  onlv  two  showed  traces  of 
adulteration,  and  the  public  mind  may  be 
reassured  as  to  the  ]nn'it)'  of  the  tea  which 
is  now  offered   for  sale. 

Theine,  the  active  ])rinciple  of  tea,  is  aii 
alkaloid  whith  when  extracted  froni  coffee 
is  known  as  caffeine.  .Although  coffee  leaves 
are  infused  for  the  purptjsc  in  .Sumatra,  the 
result  is  not  very  agreeable  to  the  ])alate, 
and    the    stin-iulus    derived     fnm-i     coffee    is 
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obtained    b_\-  an    infusion  of  the  hern-.     Tlie 
coffee  plant  is  a  bush  indigenous  to  Abyssinia, 
where   its   properties  may  have  been   known 
in  very  earl}-  times.     But  it  was  the  Mahome- 
tans  who   first   br(>ui;ht   coffee  drinking   into 
general     u.se,    and     it     was     imported    into 
luigland  a  few  }'ears  before  the  introduction 
of  tea,  the  first    public   coffee  house    ha\ing 
been  established  in  St.  Michael's  Alley,  Corn- 
hill,  in   1652,  by  the  Greek  valet  of 
a  Turkey  merchant.     The  drinking 
of    coffee    spread    with     marvellous 
rapidity,  and,  by  ^\■ay  (jf  comparison 
with     the    figures    alread)-    cited    in 
the   case  of  tea,   it   may  be   added 
that  the  quantity  consumed  in  the 
United  Kingdom  in  the  year  1801 
was    about     1, 000,000    lb.,    whereas 
the  total    import    in   the    first    \ear 
of  the   following   centur_\-    was    up- 
wards of  109,000,000  lb.,  valued  at 
^3,294,871,    the    amount    of    dut}- 
paid  upon  the   quantit}'  passed  for 
home  consumption  being  ;^  189,783. 
Of  the  total   import,  however,  only 
a  fourth  part  was  grown  in  Greater 
Britain. 

The  coffee  fruit  resembles  a  cherr\-  in 
appearance,  and  within  the  yellowish  pulp 
there  are  two  seeds,  enclosed  in  a  tough 
membrane  called  the  parchment.  The  pulp- 
ing of  the  'fruit  is  usually  performed  upon 
the  plantation,  and  a  large  quantit_\-  of  the 
berr\-  is  imported  in  a  form  from  which  the 
parchment  has  been  already  removed.  It  is 
found,  however,  that  the  value  of  the  coffee 
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is  increased  b}-  bringing  it  into  the  market 
with  the  protective  parchment  envelope,  and 
the  first  operation,  ^\'hich,  as  with  tea,  is 
carried  out  in  the  bonded  warehou.se,  consists 
in  the  removal  of  the  parchment.  This  is 
known  as  husking,  and  the  machine  em- 
ployed nips  the  horn}'  substance  of  the  skin 
and  drags  it  awa}-,  exposing  the  two  seeds 
to  a  blast  of  air  which  carries  off  the  lighter 
husk,  as  wheat  is  winnowed  from  its  chaff. 
This    coffee     husk    is    used    as    a     manure, 

and  it  is  upon  the 
cleaned  or  husked 
berr}'  that  the  dut}'  is 
assessed. 

The  next  operation 
consists  in  bulking 
the  berr}'  and  throw- 
ing it  into  a  hopper, 
where  it  is  sifted  into 
bags,  and  the  better 
sorts  are  laboriously 
picked  over  b}-  girls, 
who  are  shown  at 
work  in  one  of  our 
illustrations. 
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These  sit  at  t.iblcs  whereon  a  closed  bo\ 
witli  a  tiny  li'aiKloor  permits  a  stream  of 
berries  to  ooze  out.  at  a  rate  which  enables 
each  to  be  ]iasse(l  uiulcr  ins])ection.  \W  this 
means  inferior  berries,  fraL;ments  of  stalk, 
and  the  like  arc  picked  out  by  hand.  The 
term  "  berry "  is  applied  to  those  seeds  in 
\\hich  the  two  parts  ai'c  joincfl  toL;cllier  into 
one  round  seed,  like  a  pep[5ercorn  ;  the  more 
usual  form  is  known  as  the  "  bean." 

in  this  state  coffee  beans  may  be  stored 
for  \-ears  without  injury  to  their  qualities  ; 
indeed,  for  several  \-ears  the  essential  principles 
of    the    coffee    are    improxed     by    keepincj. 


In-  each  Ljrocer,  or  even  b_\-  each  house- 
holder. Hut  there  is  a  j^reat  atKantage  in 
the  regularit}'  and  uniformity  of  torrefaction 
which  the  e.\[)erienced  o\XTseer  of  a  steam 
roasting  machine  is  able  to  fui'nish,  and  the 
bulk  of  "  French "  coffee  sold  in  Kngland 
is  manipulated  in  the  following  way.  Sugar 
is  added  to  the  coffee  during  the  process  of 
roasting,  with  the  result  that  the  berry  is 
coated  with  a  glistening  film  of  black',  mixed 


although  there  is  a  loss  of  weight.  For  this 
reason  it  is  customary  to  pass  the  beans  as 
rapidly  as  possible  into  consumption,  and 
the  destination  of  the  bags  or  casks  after 
being  cleared  from  the  Custom  Hou.se  is 
the  roasting  factory. 

The  process  of  roasting  introduces  an 
element  of  skill  and  judgment  such  as  is 
not  demanded  at  any  stage  in  the  preparation 
of  tea.  The  object  of  roasting  is  to  liberate 
certain  gaseous  elements,  and  to  develop  the 
aromatic  virtues  contained  in  the  essential 
oil,  besides  bringing  the  acti\e  alkaloid 
principle  into  a  form  suitable  for  easy 
infusion.  French  coffee,  which  is  a  more 
or  less  cunning  mi.vture  of  coffee  with  a 
large  proportion  of  chicory,  is,  in  France, 
usually  roasted    b)-  hand   over  the   open    fire 
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with  chicor)-,  ground,  and  forthwith 
packed  in  tins  ;  it  is  then  ready  for  the 
grocer. 

The  older  roasting  apparatus,  which  is  still 
to  be  preferred  for  the  finest  results,  consists 
of  a  malleable  iron  cylinder  revoK'ing  over 
a  coke  fire,  and  w  ith  wire  gauze  ends  through 
which  the  liberated  gases  escape.  The  beans 
.u'c-  ]joured  into  the  interior  of  the  cylinder, 
and  b\-  an  ingenious  arrangement  of  eccentric 
bearings  the  coffee  is  thrown  about  from  side 
to  side  of  the  cylinder,  in  order  to  secure 
a  thorough  roasting  of  the  whole.  The  result 
is  that  the  bean  loses  in  weight  and  increases 
in  bulk,  and  the  fragments  of  the  epidermis 
remaining  u])on  the  surface  of  the  bean  are 
bui'nt  off,  leaving  it  smooth  and  clean  and 
brown.  Too  great  haste  in  the  roasting,  or 
a  kw  degrees  of  heat  too  much,  will  char  the 
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bean  and  spoil  its  flavour,  so  that  the  task 
of  watching  the  roast  for  the  shghtest  hint 
of  excess  of  heat  is  an  anxious  one.  The 
roaster,  who  is  a  well-paid  operative,  is 
able  to  follow  the  progress  of  the  torrefaction 
by  means  of  a  sampling  scoop  which  pene- 
trates into  the  interior  of  the  c\^linder,  and 
may  be  withdrawn  from  moment  to  moment 
without  hindering  the  revolution  of  the 
machine.  The  temperature  developed  is 
about  250'^  C,  and  the  roast  is  completed  in 
a  quarter  of  an  h'jur.     Each  roast  deals  with 
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about  I  ^2  cwt.,  so  that  a  roaster  is  able  to 
turn  out  4  or  5  cwt.  per  hour. 

A  quicker  method  adopts  a  gas  flame, 
whose  combustion  is  perfected  by  an  air 
blast  on  the  principle  of  the  Bunsen  burner. 
The  beans  rotate  in  the  open  c_\'linder,  and 
as  they  reach  the  upper  surface  of  it  thc\- 
fall  through  the  flame,  but  it  is  claimed  that 
the  fall  is  so  rapid  that  the_\-  are  in  no 
danger  of  scorching.  The  ad\antage  of  this 
quick  roasting  process  is  that  it  deals  with 
double  the  quantity  in  the  same  space  of 
time,  and  it  is  employed  for  the  cheaper 
descriptions  of  coffee. 

B_\'  whatever  means  the  roasting  has  been 
performed,    the    next    operation     is    that    of 


cooling.  For  this  purpose  the  beans  are 
oxerturned  into  a  tra\'  with  a  woven  wire 
bottom,  through  which  air  is  forced,  either 
b_\-  means  of  a  rotary  fan  or  by  a  direct  blast. 
The  cooling  occupies  a  few  minutes,  and  the 
beans  are  then  read\-  to  be  packed  without 
delay  for  distribution   to  the  retail  grocer. 

The  operation  of  grinding  needs  no  detailed 
comment.  It  is  performed  by  bo)'s  or  girls 
as  the  case  may  be,  and  it  is  at  this  stage 
that  the  blend  is  made,  because  each  sort  of 
coffee  requires  its  own  speed  and  temperature 
in  the  roasting,  so  that  it  cannot  be  properly 
treated  when  mixed  with  another  kind. 
Some  sorts  of  coffee  are  not  self-drinking, 
and  require  an  admi.xture  of  other  growths 
to  bring  out  their  qualities  in  an  agreeable 
form.  But  it  is  \ery  usual  for  a  grocer  to 
make  his  own  mixture,  according  to  the 
tastes  of  his  constituency.  The  photo- 
graphs illustrating  the  treatment  of  coffee 
have  been  specially  taken  f)r  this  article, 
b\-  his  courteous  permission,  at  Mr.  William 
Field's  steam  coffee  mills  in  Southwark. 

The  adulterati(jn  of  coffee  exercised  the 
wit  of  the   Legislature  in  the  early  years 
of  Ge()rge    I.,    the    substances   most   com- 
monl_\-     used     being     roasted     peas     and 
turnips.     In   1820  chicory  was  first  intro- 
duced   into   the   country,   and   after  man}- 
vicissitudes    it    is    now    recognised    as    a 
proper     substance     for     admixture     with 
coffee,  provided  the  label  upon  the  package 
clearly  states  that  chicory  is  present.     The 
bulk    of  the    chicory  used  in    England    is 
imported  from   Belgium,  although  there  is 
a     large     area    under    chicory    cultivation 
in    Yorkshire.       With    practically    the    same 
rate    of  dut}-,    the    amount    realised    by    the 
revenue  from   the  consumption  of  chicory  is 
about    ^56,000,    or    one-third    of    the    coffee 
dut\'.        Chicory     is     kiln-dried     ruifl     passed 
through   a  machine  which   cuts  it   into  dice  ; 
it   is  afterwards    roasted    and    ground  in  the 
same    way     as     coffee.       It    is    found    that 
stone    mills    are    better    than  steel  ones    for 
grinding    mixtures     of    coffee    and     chicory, 
because     the     bruising    of    the    coffee    bean 
caused    by    the    stone    develops    an    aroma 
which    is    absorbed    by    the    chicory    grains, 
with  the  result  that    there  is  a  greater  uni- 
f)rmit\'  of    taste  and    appearance  when  this 
process  is  emplo)-ed.  ^    ^    HakmER. 
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MACIIINI'.  industi'v  has  stiniulatcd  varia- 
tion in  llic  carpet  trade  durini^  the 
past  half-centur_\-,  and  it  would  be  rash 
to  state  a  positi\e  hniit  to  the  kinds  of  carpet 
produced  in  Great  lirilain.  Only  six  distinct 
kinds  of  carpet,  however,  are  largeh-  pro- 
duced. Tiiese  are  Brussels  and  Wilton, 
Axminstcr,  patent  ,\\minstcr,  Kidder- 
minster, tapestr)-,  and  felted  cariiets. 

With    the    exception    of    the    Kidder- 
minster   and    felted   \aricties,  all   carpets 
arc    woven    of  wool    and    linen    or   jute. 
The   mode  of  preparini^  these   materials 
for  wea\inL;'    is,    up    to    a    certain    point, 
precisel)'    the    same    for  all.      The    wool 
is  sorted,  scoured,  spun,  and  reeled  into 
hanks.       Similarly     the     linen     or     jute 
foundation    of   the    carpet    is    spun    into 
yarn    and    reeled    on    to    lari^e    bobbins. 
After  tills  the  treatment  of  the  wool   for 
the    different    varieties    of    carpet    is    so 
di\erse  that  each    process    must    be    de- 
scribed  separatcl}-.      We  can    go  further, 
howe\er,    in     the    general     treatment    of 
the    jute.        The    bobbins    are    placed    in 
high  creels  or  frames,  one  on  each   side 
of  a    bare    beam.       h'rom    each    of    the 
bobbins  a  thread  is  led  roimd   this  beam, 
and  then  b\'  a  mechanical   movement  all 
the    yarn     is    wound     on    to    the    beam. 
Ne.xt,  this    beam   of  yarn,  or  warp  as   it         ,, 
is  called,  goes    into    the    dressing    room. 
The    warped    beam    is  laid    on    the    end 
of  a  long  vat  filled  with  boiling  stuff  of  a 
starch}'   nature,   in    which    cylinders   roll    and 
churn.     Through    this  \at  the   linen   war|5    is 
led,  and  wound  (jn    to  a  beam    at  the  other 
side.     Again  the  warp  is  unwound,  this  time 
to  pass  through  heated  cylinders,  and  returns 
to  the  weaving  beam  grey  and  gloss}-.     I'art 
of  the  linen  yarn  is  reserved  for  another  pur- 
pose.      The  dressed  yarn  is  hanked,  and  thei: 
sent  to  the  yarn-winding  machines.     Stretched 
round  a  wooden  frame  extended  horizontally 
along  the  back  of  the  long  winding  frame,  the 
threads  of  the  hanks  are  run    througii   little 
eyelets  and  on  to  a  long  spool  that  twirls  with 
the  motion  of  the  machine.      Round  go  the 


swifts,  reeling  off  the  thread,  and  the  while 
the  spools  are  filled.  Linen  warp  and  linen 
weft  are  now  pre])ared,  and  the  [process  is  the 
.same  for  all  kinds  of  tufted,  looped,  and 
l)ile  carpet.s.  At  this  point  difference  begins. 
For    the    sake    of    clearness    we    will    first 
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describe  one  process  at  once,  \'i7..  the  manu- 
facture of  Brus.sels  carpets. 

Carpet  manufacturers  make  their  own 
designs.  The  designing  room  is  usually  a 
well-lighted,  spacious  a])artment,  closel}'  re- 
sembling an  art  school,  with  easels  and  drawing 
desks  disposed  all  o\er  the  room.  Leading 
designers  work  out  their  ideas  with  the  aid  of 
models :  one  here  is  studying  the  graceful 
cont(Hir  of  an  antique  vase  ;  another  has  in 
his  left  hand  a  buncli  of  fresh  flowers,  while 
with  liis  right  he  tries  to  rei^roduce  their 
beaut)-.  .Some  are  working  with  charcoal, 
others  paint   from  a  full    palette.     From  the 
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chief  designers  the  sketches  are  taken  to  the 
cop}'ists,  who  paint  them  on  to  pointed  paper 
for  the  use  of  the  colourists  and  weaxers. 
This  brings  to  view  an  important  hmitation 
of  the  carpet-maker's  art.  He  works  -with  a 
thick  thread,  and  no  line  of  colour,  no  diversity 
of  shade,  can  be  smaller  than  the  square  of  the 
thickness  of  the  worsted.  The  pointed  paper 
is  ruled  in  squares  equal  in  size  to  the  thick- 
ness of  the  doubled  thread. 

While  the  designs  ha\e  been  prepared  the 
wool  has  been  undergoing  treatment.  From 
the  stores  on  the  ground  floor  the  worsted 
yarn,  yellowish  and  oily,  is  taken  to  the 
scouring  room  and  plunged  through  a  series 
of  baths  ranged  in  long  succession — first  a  bath 
of  alkaline  solution,  next  soapsuds,  next 
clear  cold  water.  Swished  round  and  round 
by  long  forks,  the  wool  is  borne  automaticall_\' 
from  one  bath  to  the  other,  then  passed 
between  two  heavy  press  rollers.  Dried  in 
steam-heated  stoves,  the  yarn  is  prepared  for 
the  dyer,  who  has  already  mixed  the  dye  in 
the  troughs.  He  hangs  the  hanks  on  the 
churning  frames  in  the  troughs,  and  leaves 
them  till  the  worsted  is  permeated  with  the 
colour.  Again  the  yam  is  dried,  and  next  it 
goes  to  the  winders,  whose  machines  are  \er)' 
similar  to  those  we  saw  winding  the  spools 
for    the    wea\-ers'    shuttles.     Wound    on    to 


spools,  the  }-arn  is  stored  in  the  colourists' 
department.  Hither  comes  the  colourist  with 
the  design  in  his  hand,  and  he  carefull_\- selects 
the  colours  suited  to  the  pattern  from  his  stock 
of  yarns. 

The  yarns  selected  are  sent  to  the  frame- 
setting  room.  Girls  receive  the  spools,  and 
la\'  them  thread  by  thread  across  long  frames, 
stretching  the  yarns  from  end  to  end  of  the 
frames.  Every  colour  appearing  in  the 
Brussels  carpet  must  be  represented  by  at 
least  one  thread  the  full  length  of  the  warp, 
for  the  whole  carpet  is  of  one  thickness,  and 
it  is  the  warp  that  gives  it  bod_\-.  The  threads 
of  the  warp  appearing  on  the  surface  were 
formerly  selected  b}'  a  draw-boy,  taught  to 
pull  certain  strings  looped  round  each  thread  ; 
but  the  Jact^uard  apparatus  has  superseded 
the  draw-bo_\',  and  given  to  the  operation  an 
accuracy  and  facility  \er_\-  wonderful.  By  a 
special  process  the  Jacquard  cards  are  prepared 
for  their  function,  being  perforated  in  curious 
fashion.  The  frames  are  laid  behind  the 
loom — two  frames,  four  frames,  or  six  frames, 
according  to  the  size  and  weight  of  carpet  to 
be  woven.  From  above  the  loom  depend 
many  wires,  and  attached  to  them  are  loops 
which  are  passed  round  the  threads  on  the 
frames.  The  cards  are  hung  beside  the  upper 
ends   of  the  wires.     Linen   warp,  beam,  and 
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shuttle  arc  in  their  places.  Awa}'  goes  the 
loom.  Dri\cn  by  quick  strokes  from  the 
handle,  the  shuttle  flies  to  and  fro,  the 
linen  warp  parts  solidl)-  to  let  the  shuttle 
knnt  its  threads;  but  only  a  lew  threads 
of  the  worsted  lift.  This  is  the  act  of 
the  cards  abo\e.  Only  those  wires  the  ends 
of  which  enter  a  perforation  in  the  card  can 
act,  for  the  others  are  heltj  out  of  gear. 
Every  successive  card  selects  the  re<iuisite 
threads  of  the  warp  and  calls  them  to  the 
surface.  Between  linen  and  worsted  warps 
long  steel  wires  are  in.serted,  looping  up  the 
worsted  brought  to  the  surface.  The  shuttle 
goes  forward,  carrying  \\'itl'i  it  a  wire  tn  loop 
up  the  coming  warp,  and  as  it  runs  back 
again  it  withdraws  a  wire  that  has  already 
serv'ed.  So  the  weaving  of  the  carpet  goes  on, 
the  pattern  growing  with  ever)-  beat  of  the 
slay,  ever}'  double  course  of  the  binding 
shuttle.  When  wo\en,  the  carpets  are  taken 
to  the  inspectors,  the  darners,  and  the 
finishers,  thence  to  the  warehouse  or  despatch 
department. 

The   first   Encflish  town   in   which    l-Srusscls 


car|)ets  were  made  was  Wilton.  It  is  said 
that  the  weavers  there  were  taught  by  a 
I'renchman  smuggled  over  the  Channel  in  a 
cask  by  an  Earl  of  Pembroke,  who  wished 
to  do  his  neighbours  a  good  tiun.  Willi m 
weax'ers  did  not  rt-cei\c  the  Brussels  carpet 
imintelligently.  Without  delaj'  they  .sought 
to  ini[)ro\e  the  fabric.  One  device  the 
Wilton  men  invented  has  given  birth  to  a 
new  form  of  Brussels,  which  is  now  known 
as  the  \\  ilton  carjjct.  The  Brussels  carpet 
surface  is  formed  of  tiny  loops,  and  by  the 
simple  expedient  of  fi.xing  a  little  cutting 
blade  at  one  end  (if  the  looping  wires,  that  as 
they  are  withdrawn  cuts  the  loops  and  leaves 
a  fine  velvet  pile,  the  Wilton  wea\ei-s  inade  a 
carpet  soft  and  beautil'iil.  Wiltnn  and  Brussels 
carpets  are  similar  in  every  other  respect. 

Though  possessed  of  the  Brussels  and 
Wilton  carpets,  British  bu}-ers  tiu'ned  longing 
eyes  on  the  carpets  of  the  Orient.  Encouraged 
b\-  the  Society  of  Arts,  the  .Axminster  weavers 
began  the  manufacture  of  Persian  car[5ets, 
and  some  time  after  Wilton  also  took  up 
the   trade.      Pei'sian    car|jets    are   built   slcjwiy 
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together,  tuft  b)-  tuft  of  coloured  wool  knotted 
over  on  to  tiie  linen  \\-;irp,  the  thread  of  weft 
securing  each  line  of  tufts  as  completed. 
But  the  trade  has  never  grown  to  any  dimen- 
sions, because  the  market  is  limited  for 
articles  so  costl)-,  and  the  Axminster  might 
have  been  classed  among  the  industrial  pro- 
ducts too  exceptional  for  notice  had  it  not 
been  the  parent  of  one  of  the  most  extensive 
carpet  industries  in  the  world.  This  is  the 
patent  Axminster  carpet  manufacture.  About 
1838  a  Paisle}'  shawl  manufacturer,  named 
James  Templeton,  bethought  him  that  the 
chenille  fringes  he  made  for  his  shawls  might 
verv  well  serve  the  same  purpose  as  the 
painfully  tied  tufts  of  the  Axminster  carpet. 
In  1839  Templetdn  devised  and  patented  a 
chenille  loom  that  produced  a  continuous 
fringe  of  wool  bound  together  by  a  linen 
edge,  which  when  laid  row  on  row  perfectly- 
resembled  the  Axminster  fabric.  Satisfied 
with  his  experiment,  Mr.  Templeton  removed 
to  Glasgow  and  there  founded  a  large  factory. 
The  weft  of  the  patent  Axminster  carpet  is 
chenille  fringe  which  must  first  be  woven. 
The  process  is  very  detailed  and  elaborate. 
From  beginning  to  end  of  the  long  process 
the  design  of  the  carpet  must  be  kept  in 
view.  Ha\ing  been  scoured  and  dyed,  the 
yarns  are  formed  into  hanks  and  wound  on 
to  cops  for  use  in  the  chenille  weaver's 
shuttle.  As  many  as  forty  different  shades 
of  colour,  in  as  many  different  shuttles,  may 
be  required  for  one  design.  The  chenille 
loom  has  a  linen  warp,  but  curiously  heddled, 
so  as  to  leave  a  wide  space  between  each  pair 
of  warp  threads.  Instead  of  producing  a 
cloth,  the  chenille  wea\ers  make  a  series 
of  worsted  strips  di\ided  b_\'  linen  bands. 
When  taken  off  the  loom  the  web  is  .sent 
to  cutting  machines  that  neatly  halve  each 
strip  and  form  long  cords  of  chenille  fringe. 
Here,  with  the  colours  in  order  appointed,  is 
the  weft  of  the  carpet.  In  the  carpet-weaving 
shed  the  looms  are  of  great  size,  some  measur- 
ing thirty  feet  broad.  On  a  linen  warp  the 
chenille  cord  is  carefully  laid,  the  shuttle  is 
sent  to  and  fro,  the  powerful  slay  coming 
forward  thud-thud.  So,  thread  b_\'  thread,  the 
great  carpet  is  wo\en. 

Perhaps  the  most  perfect  invention  for 
producing  Axminster  carpets  is  the  loom 
originally    designed    by    George    Crompton, 


Worcester,  Mass.,  U.S.A.,  in  1881,  and  finally 
perfected,  after  a  long  .series  of  experiments 
costing  about  ^100,000,  by  the  well-known 
carpet-making  firm  of  Messrs.  Richard  Smith 
and  Sons,  Kidderminster,  in  1894.  The 
Crompton  Axminster  loom  combines  with- 
out difficulty  as  man\'  shades  of  colour  as 
the  artistic  designer  may  require,  and  pro- 
duces at  the  rate  of  forty  )-ards  per  da\-. 

The  finishing  of  these  carpets  is  rather 
more  elaborate  than  that  required  by  the 
Brussels  carpet.  Passed  through  a  cylindrical 
cutting  machine  to  clear  away  protruding 
threads,  calendered,  and  carefully  finished, 
these  machine-made  reproductions  of  the 
Oriental  carpets  are  then  read}'  for  the 
market. 

Kidderminster  was  a  famous  centre  of 
woollen  broadcloth  manufacture  when  carpet 
weaving  was  introduced  into  this  country. 
The  weavers  of  the  town  c|uickl_\'  picked  up 
the  new  craft,  and  about  1735  were  said  to 
e.xcel  as  much  in  carpet  weaving  as  they  had 
formerl)-  done  in  the  manufacture  of  broad- 
cloth. At  first  the}'  wove  only  Brussels 
carpets  ;  but  later  the  Kidderminster  genius 
brought  forth  a  carpet  which  was  at  once 
cloth  and  carpet.  Taking  the  hint  of  the 
double  warp  from  the  Brussels  loom,  the 
Kidderminster  wea\-ers  devised  a  double  web, 
and  formed  from  it  a  thick  all-wool  carpet, 
patterned  on  both  sides.  Mr.  Thomas 
Morton,  a  Kilmarnock  manufacturer,  added  a 
warp  to  the  thickness  of  the  Kidderminster 
carpet,  and  this  became  known  as  ''  Scotch 
three-ply  Kiddermmster  '  Later  the  name 
was  shortened  and  applied  to  all  carpets  of 
the  kind,  giving  thus  a  double  and  inter- 
changeable name  to  the  article. 

Kidderminster  carpets  are  formed  b}' 
worsted  warp  and  wool  -weft.  Worsted,  it 
must  be  understood,  is  a  woollen  yarn  which 
has  been  twilled  in  the  spinning,  while  wool 
weft  is  spun  as  evenly  as  possible,  the  fibres 
being  wrought  together  so  that  the  serrated 
edges  of  the  wool  ma}'  interlock.  The 
worsted  thread  is  smooth  but  firm  ;  the  wool 
thread  is  rough  and  soft.  Kidderminster 
weavers  had  long  known  all  the  secrets  of 
woollen  }-arn  manufacture,  and  the  carpet 
gave  them  a  fresh  mode  of  working  it.  Even 
if  composed  of  the  same  wool,  the  warp  and 
weft  yarn  of  the  carpet  must  ver}'  early  part 
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company.  Scoured,  sorted,  opened  out, 
lapped  and  carded,  the  warp  and  weft 
may  run  together;  but  the  carded  slivers  of 
the  worsted  warp  qo  into  the  combing 
machine,  and  the  wool  slivers  are  taken 
a\\'ay  to  the  drawing  frames.  Through  a 
series  of  cylindrical  combers  the  woolly 
slive  destined  for  worsted  warp  is  passed, 
and  then  on  to  the  long  .series  of  spinning 
frames,  drawers,  slubbers,  roving  frames, 
and  spinning  mules,  arriving  in  shape 
of  yarn  hanks  for  the  scourer  and  dyer. 
Passing  through  their  hands  the  worsted  and 
wool  weft  suffer  alike,  and  issue  coloured 
according  to  design.  The  weft  goes  to  the 
reelers  to  be  wound  straight  on  to  the  cops 
the  weaver  fills  into  his  shuttle,  while  the 
warp  must  undergo  another  winding  on  to 
bobbins,  and  thence  pass  on  to  the  warping 
flat,  there  to  be  wound  in  serried  rows,  giving 
up  the  thread  to  a  long  beam.  At  the 
weaver's  loom  weft  and  warp  again  meet  to 
combine  in  one  fabric.  In  this  loom  the  ex- 
perience of  the  weaver  who  has  woven  both 
cloth  and  carpet  is  curiously  blended.  The 
double  loom,  the  J acquard  apparatus  directing 


the  two-sided  pattern,  the  tiered  shuttle  slays 
— all  suggest  the  wea\-ing  of  some  mighty 
giant's  clothes.  The  patterns  of  Kiddermin- 
ster and  Scotch  carpets  are  varied  and  artistic, 
the  Jacquaid  apparatus  giving  the  designer  as 
much  scope  as  he  can  reasonably  desire. 

The  tapestry  carpet  is  of  British  origin, 
being  imented  b}'  Mr.  Richard  Whytock,  of 
Edinburgli,  about  the  )-ear  1840.  Many 
efforts  had  been  made  to  produce  a  light 
kind  of  Brussels  carpet,  but  the  results  were 
unsatisfactory.  Most  of  the  inventors  who 
failed  attempted  modifications  of  the  Brussels 
carpet  loom,  but  Wh}'tock  boldly  discarded 
the  Brussels  method.  In  Brussels  carpets 
every  colour  in  the  pattern  is  represented 
b}-  a  thread  running  the  whole  length  of 
the  warp,  the  pattern  being  formed  by  the 
weaving.  Mr.  Wh\'tock  reversed  the  process, 
imprinted  the  pattern  on  the  A\-arp,  allowing 
for  the  area  taken  up  by  looping  up  of  the 
warp  threads,  and  thus,  with  a  single  layer  of 
wool  on  a  linen  foundation,  made  a  light  and 
artistic   form  of  Brussels  carpet. 

After   the    designing,    the    first    important 
department  in  a  tapestry  carpet  factory  is  the 
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printinjT.  Nn  dycins^  takes  place  in  this 
factory.  IlaxiuL;  been  sorted  and  scoured, 
and  spun  iiitu  hanks,  the  wool  is  wound  on  to 
sp(j(jls  for  tlie  \arn  printer.  Set  toffether  nn  a 
board  below  the  hui^e  circular  printin<^  driun, 
the  N'arn  bobbins  slowly  and  carefully  L;i\e 
out  their  _\-arn  to  the  (Iriun,  coN'erini;'  it  oxer 
with  white  threads.  Round  the  printini;' 
c\'linder  is  a  copper  rim,  all  toothed  and 
numbered,  while  the  frame  holding  it  has 
a  correspondint^  rim.  l^elow  the  drum  lies 
the  colour  box,  and  within  it  a  broad-sided 
disc  re\'ol\'es,  at  each  re\olution  dipi^ing 
itself  thrfuiijh  the  cokjur.  Colour  bo.\  and 
disc  are  easily  changeable.  Suppose  the 
colour  is  }'ellow  and  on  the  pattern  yellow 
is  numbered  50,  the  printer  nicks  the  point 
50  into  the  side  catch  and  sends  round  the 
drum.  The  little  colour  disc  below  is  busy 
running  backward  and  forward  across  the 
drum,  and  when  the  machine  stops  \'ellow 
bars  of  colour  mark  the  }'arn  wound  on  the 
drum.  These  acts  are  repeated  till  the  drum 
has  been  changed  from  white  to  a  rainbow- 
like CN'Iinder.     Immersed  in  bran   to  fix  the 


colour,  washed  with  clear  cold  water,  dried  in 
steam-heated  stoves,  and  wound  (jn  to  spools, 
the  \arn  is  made  ready  for  the  warp  setters. 
This  is  the  critical  act  of  the  tapestry  process. 
.\t  one  end  of  the  long  setting  board  is  the 
bol)bin  hvune,  while  at  the  other  is  the 
wea\er's  beam,  and  the  yarn  has  to  l)c  trans- 
ferred from  bobbins  to  beam. 

Carefully  unwinfling  the  )'arn  from  the 
bobbin,  the  setter  lays  them  together,  forming 
the  warp  into  the  pattei'ii.  When  she  has  got 
all  the  threads  pro]jerly  placed  the  setter 
clamps  that  part  firmly,  draws  it  gentl\-  on  to 
the  wea\ing  beam,  and  then  resumes  the 
setting  process,  thus  making  the  war[)  of  a 
large  carpet.  When  the  war|)  is  read)-  it 
is  taken  to  the  wea\ing  shed,  and  there  joins 
the  previously  prepared  linen  warp  and  weft. 
Like  the  Brussels  carpet,  the  tapestr}-  carpet 
surface  is  formed  of  little  loops  Here  also 
we  see  at  the  front  of  the  loom  the  long  steel 
wires  thrust  between  the  linen  and  worsted 
war[)s  with  the  forward  stroke  of  the  shuttle, 
the  shuttle  in  its  backwarrl  flight  withdraw- 
ing a  wire  from  the  loops  already  fi.xed. 
\Vn.i.i.\.\i  S.  MuRriiv. 
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THE    CAB    INDUSTRY. 

ALMOST  the  first  thing  that  strikes  one  cab  traffic.  The  London  Police  have  a 
when  studying  the  cab  industry  is  the  special  staff  at  Scotland  Yard  for  dealing 
great  proportion  of  masters  to  be  with  matters  relating  to  the  trade.  An 
found  amongst  its  members.  The  joint-  applicant  for  a  driver's  licence  is  there  sub- 
stock  principle  is  not  entirel}-  absent.  Con-  mitted  to  a  searching  examination  in  the 
sidering,  however,  the  important  place  which  topography  of  the  metropolis.  Seeing  that 
it  occupies  generally  in  modern  commercial 
life,  it  is  noteworthy  that  the  limited  liability- 
company  is  very  far  from  being  a  common 
feature    of    the    cab    trade.     In    London    the 


number  of  men  licensed  b\-  the  Police 
authorities  to  drive  hackney  carriages  is 
practically  fifteen  thousand.  Of  this  number 
it  is  computed  that  between  two  and  three 
thousand  own  a  single  cab  and  dri\e  it 
themselves.  The  greater  portion  of  the 
cab  trade,  however,  is  in  the  hands  of  small 
owners,  working  from  five  to  ten  cabs  and 
from  seven  to  fifteen  horses.  A  small 
number  of  London  firms  own  over  a  hundred 
cabs  ;  but,  unlike  other  trades,  there  is  no  sign 
whatever  of  the  wealthy  capitalist  absorbing 
his  poorer  competitor. 

In  all  the  leading  towns  of  Great  Britain 
and  of  the  Continent  the  Police  are  endowed 
with  drastic  powers  for  the  regulation  of  the 
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in  London  there  are  about  thirty  thousand 
streets,  the  examiner  finds  little  difficulty 
in  puzzling  candidates.  The  questions  are, 
however,  always  restricted  to  the  locality  of 
places  of  some  importance.  Those  who 
qualify  recei\e  a  badge,  for  which  an  annual 
fee  of  5s.  has  to  be  paid  to  the  Police,  the 
\'earl_\-  revenue  from  this  source  amounting  to 
between  three  and  four  thousand  pounds. 
No  hackney  carriage  is  permitted  to  ply  for 
hire  on  the  streets  of  London  until  it  has 
been  certified  as  suitable  for  the  purpose 
b}-  the  police  inspector  specially  emplo\-ed 
upon  thi.6  dut\'.  The  standard  for  hackne}' 
carriages  demands  not  onh'  soundness  of 
build      and      material,     but      likewise     some 
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approacli  to  elegance.  If  the  cab  passes  tlic 
test,  a  plate  is  affixed  1)\'  the  Police,  bcarint;'  a 
number  .surmounted  b}-  the  Royal  arms.  ,\ 
sum  of  i.2  a  )-ear  i.s  paid  for  this  plate,  and 
a  further  15s.  has  to  be  disbursed  lor  wheel 
dut_\".  -As  about  ele\en  thousand  hackne\- 
carriages  are 
in  constant 
use,  it  follows 
that  the  plate 
and  wheel 
ta.K  and  the 
(1  r  i  \'  e  r  s '  1  i  - 
cences  diain 
aboutir3  5,000 
a  _\-ear  out  of 
the  [lockets 
of  the  Lon- 
don t  r  a  d  e. 
In  the  prov- 
inces merely 
a  few  shillings 
are  paid  for  the  plate,  while  the  wlieel  tax 
does  not  appl\-  to  Ireland  at  all.  The  Dublin 
and  Belfast  cab  trade  escape,  therefore,  al- 
together an  im[)ost  which  is  paid  with  great 
reluctance  by  the  l''nglish  proprietors,  their 
\iew  being  that  Parliament  intended  to 
exempt  carriages  ke[3t  for  profit. 

From  the  figures  just  given  it  will  be  noticed 
that  the  number  of  cabs  regulaily  pl\'ing  f  )r 
hire   in    the  capital   is   much   lower    than    the 
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number  (,>f  drivers.  While  there  are  fifteen 
thousand  licensed  drivers,  there  are  on!}- 
seven  thousand  hansoms  and  four  thousand 
four-wheelers.  The  excess  of  cabmen  over 
vehicles  is  necessar}-  becau.se  a  fair  proportion 
of  men  find  other  occupations  at  certain 
seasons.  Moreover,  the  hardships  of  the  life 
entail  a  high  rate  of  sickness,  so  that  there 
is  a  constant  demand  for  substitutes.  .\ 
number  of  owners  hold   licences  though   lliev 
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very  seldom  drive.  FinalK',  allowance  has 
to  be  made  for  a  percentage  of  drivers  whose 
temperament  docs  not  harmonise  with  un- 
remitting attention  to  dut_\-.  It  would  con- 
sequently be  quite  erroneous  to  infer  that 
many  willing  hands  must  of  necessity  be  idle 
all  the  }-ear  round.  The  trouble  with  cabmen 
is  not  that  work  is  difficult  to  get,  but 
that  it  is  often  unremunerati\e.  The  London 
cab  service  employs  almost  twent_\-  thousand 
horses,  the  hansom  requiring  at  least  two 
horses,  while  one  is  generally  deemed  suffi- 
cient for  the  more  cumbrous  four-wheeler. 
It  is  a  striking  fact,  full  of  meaning  for  the 
economist,  that  the  extension  of  railways 
and  the  multiplication  of  omnibuses  and 
trams  has  done  little  or  no  injury  to  the 
cab  trade.  The  number  of  vehicles  in  London 
is  not  diminishing,  and  their  qualit}-  is  on 
the  whole  improving  rather  than  deteriorat- 
ing, a  state  of  things  which  bears  but  one 
interpretation. 

The  largest  proprietor  of  cabs  in  the 
United  Kingdom  is  the  London  Improved 
Cab  Company,  which  is  a  joint-stock  concern 
gi\ing    emplo_\'ment    to    eight    hundred    men 


and  more  than  a  thousand  horses.  None  of 
its  rivals  attempt  business  on  so  comprehen- 
sive a  scale.  At  its  premises  in  Pakenham 
Street  it  builds  its  own  vehicles  and  equips 
them  down  to  the  smallest  detail.  It  makes 
its  own  harness  and  lamps,  and  shoes  its 
own  horses.  Its  reall}-  splendid  stable  ac- 
commodation includes  a  hospital,  which  is 
attended  b\'  the  company's  own  veterinary 
surgeon.  Even  the  indiarubber  tyres  for  the 
wheels  and  the  brass  mounting  for  the 
harness  are  made  by  the  company's  work- 
men. The  London  Improved  Cab  Company's 
place  being  so  entirely  self-contained,  it 
affords  an  excellent  idea  in  miniature  of  the 
industrial  importance  of  the  cab  industr)' 
and  the  numerous  trades  that  derive  some 
degree  of  sustenance  from  it.  The  layman 
has  but  a  vague  notion  of  the  serious  part 
pla\-ed  by  the  coach-painter  in  the  production 
of  a  hansom.  When  the  "body-maker"  has 
completed  the  shell,  la_\'er  after  la_\-er  of  paint 
is  laid  on  until  about  twent\'  coats  have  been 
applied.  Besides  the  highly  skilled  artisans 
emplo\-ed  in  the  trade,  and  the  large  number 
for    whom     it    pnnides    clerical    occupation, 
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there  are  in  London  between  three  and 
four  thousand  horsekeepens  and  _\-ardmen 
dependent  upon  the  cal)  owner,  as  well  as 
some  hundreds  of  men  and  wmnen  who  make 
a  livelihood  as  lamp-cleaners.  'I'he  London 
Iinpro\ed  Cab  Compan_\-  and  all  the  ku\L;e 
proprietors  have  their  own  granaries  ;  but  the 
small  owner  is  oblii;ed  to  buy  his  supjjly  of 
corn  from  day  to  da)'  from  the  corn  chandler, 
who  reaps  a  handsome  profit.  Practically  all 
the  forage  consumed  by  the  London  cab- 
horse  is  imported  from  Russia,  which  means 
an  annual  loss  to  agriculture  of  a  consider- 
able sum.  Curiously 
enough,  though 
London  is  the  head- 
qua  r  t  e  r  s  of  the 
hansom  as  a  street 
carriage,  \Vol\er- 
hampton  is  the  head- 
quarters  of  the 
building  industry. 
Many  of  the  best- 
appointed  hansoms 
one  sees  in  the  streets 
of  the  metropolis,  as 
well  as  in  the  pro\- 
inces,  have  been 
built  there.  But  at 
the  same  time  it  is 
necessar}-  to  add  that 
almost  all  the  leading- 
cab  proprietors  in 
London  build  vehicles 
for  their  private  busi- 
ness,   and    that    the_\' 

can  when  necessary  produce  specimens  of  the 
very  highest  workmanship.  At  first  sight 
there  is  not  much  connection  between  the 
business  of  driving  a  hansom  and  that  of  a 
restaurateur.  A  large  number  of  drivers, 
however,  are  engaged  superintending  the 
cabmen's  shelters  which  are  found  in  all  parts 
of  London.  These  positions  are  gi\'cn  to 
men  specially  selected  by  the  authorities 
of  the  Cabmen's  Shelter  Lund.  Light 
refreshments  are  provided,  and  the  caterer 
appropriates  all  returns,  merely  paying  a 
small  rental  to  the  fund,  in  return  for  which 
the  shelter  is  kept  in  repair  and  otherwise 
maintained  in  proper  working  order. 

The  value  of  a  cab  varies  from  £'jo  to  £c)0. 
The  horse  is   worth   on  an  average  £10.     A 
42 


set  of  h.irness  costs  anything  from  ^5  to  i^io. 
The  sum  invested  in  the  London  cab  trade 
falls  little  short  of  a  million  sterling.  What 
the  cabman  himself  earns,  and  the  con.sequent 
turno\-er  in  the  trade,  it  is  more  difficult  to 
determine,  owing  to  the  conditions  under 
which  the  industry  is  conducted.  In  London 
cabtlrisers  ne\er  receive  a  weekly  wage. 
On  the  contrar)',  the  proprietor  farms  out  his 
stock  to  the  driver,  recci\ing  in  return  an 
a\erage  rent  of  about  twehe  shillings  a  day 
for  a  hansom  and  a  few  shillings  less  for 
a    f(>in--wlieelei-,   the    jjrecise    sum    fluctuating 
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according  to  the  season.  The  dri\cr  puts 
the  balance  of  his  earnings  in  his  own 
pocket  —  that  is  when  there  is  a  balance. 
The  best  returns  arc  as  a  rule  obtained 
in  the  West-h.nd,  especially  in  the  height 
of  the  London  season.  The  average  cab- 
man |)rofesses  to  be  well  content  if  at 
the  close  of  the  da\-  of  fourteen  or  si.xteen 
hours  he  has  a  surplus  of  5s.  or  6s.  for  his 
|iri\ate  pin'st-.  In  the  provinces  a  totally 
dilTerent  order  of  things  prevails.  There 
it  is  usual  for  the  proprietors  to  pa_\-  the 
driver  a  weekl_\-  wage,  varying  from  14s.  to 
£\  a  week.  The  driver  then  hands  over 
to  his  employer  all  receipts,  taking  care, 
howexer,  to  deduct  fir  himself  anything  paid 
him    o\er    and    .above    the    legal    fare.     The 
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arranL;cnient  is  not  a  satisfactor\-  one,  inas- 
much as  there  is  no  check  upon  the  employee's 
honest)',  .save  the  master's  general  knowledge 
of  the  state  of  trade.  The  objections  to  this 
system  could  be  overcome  by  the  introduc- 
tion of  the  ta.xameter.  This  is  an  instrument 
in  use  in  Berlin,  Hamburg,  Bremen,  Basle, 
and  other  Continental  towns.  It  registers 
the  distance  traversed,  and  the  amount 
to  be  paid  by  the  passenger.  It  also  in- 
dicates the  indebtedness  of  the  driver  to 
the  master  when  the  day's  work  is  finished. 
The  conditions  under  which  the  trade  is 
conducted  in  London  render  its  use  unneces- 
sary so  far  as  the  masters  are  concerned.  It 
would,  however,  be  a  con\'enience  to  the 
public,  though  the  dri\ers  wn.iuld  probably 
view  its  advent  with  regret. 

There  is  no  limit  to  the  number  of  hackne\' 
carriages  that  may  be  licensed  in  the  metro- 
politan area.  But  in  Southampton,  Black- 
pool, Scarborough,  Preston,  Wolverhampton, 
Leeds,  and  several  other  places  the  number  is 
strictly  limited.  The  London  cabman  has 
long  desired  a  change  in  this  direction,  in  the 
hope  of  benefiting  by  the  diminished  com- 
petition. The  landau  as  a  hackney  carriage 
is  very  popular  in  Edinburgh  and  Glasgow, 
and  while  the  victoria  is  for  hire  in  nearly  all 
the  English  provincial  towns,  in   London  it  is 
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practically  unknown.  Some  years  ago  the 
experiment  was  tried  of  placing  them  on 
the  cab-ranks,  but  the  share  of  patronage 
accorded  them  was  so  insignificant  that  they 
were  very  soon  withdrawn.  The  "  outside 
car"  is  peculiar  to  Ireland.  There  is,  how- 
ever, a  world  of  difference  between  the 
well-appointed  vehicle,  with  pneumatic  tyres 
and  plated  fittings,  which  may  be  hired  at 
any  of  the  principal  cab-ranks  in  Dublin  and 
the  jaunting-car  found  in  remote  countrj' 
districts.  At  Irish  seaside  resorts,  just  as  in 
similar  places  throughout  the  United  King- 
dom, there  are  always  landaus  and  victorias 
on  hire  for  the  convenience  of  visitors. 

The  railway  stations  in  London,  and  in 
most  of  the  leading  provincial  towns,  are 
closed  against  the  general  bocl_\-  of  cab- 
drivers.  Waterloo  is,  however,  excep- 
tional, for  it  is  open  to  all  comers  on 
pa}'ment  of  an  entrance  fee  of  a  penn}-. 
The  men  who  attend  the  railway  stations 
are  known  as  "  privileged  dri\ers."  Rent 
varies  from  2s.  to  3s.  a  week  for  admission 
to  a  station,  the  Great  Central,  Paddington, 
and  the  London,  Brighton  and  South  Coast 
being  the  most  expensive.  Former!}-  a  cab 
could  only  work  at  one  station  ;  but  an 
interchangeable  system  now  prevails,  under 
\\hich  a  vehicle  which  is  housed  at  one 
station  is  free  to  all. 
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One  of  the  most  plcasinq;  cli.sco\ cries  which 
the  special  stutiy  of  any  trade  reveals  is  the 
number  of  niciics  it  jirox-idos  for  liiimble 
hanL,rers-on.  It  is  impossible  to  state  how 
main-  hundred  men  in  the  mctro[)olis,  and 
how  many  tliousands  in  the  kinL;xlom,  ii\e  b)' 
loiterinsr  round  cab-ranks,  theatres,  churciies, 
shops,  museums,  and  such  places,  read}-  to 
stand  at  a  horse's  head  should  their  services 
be  required.  Their  reward  is  a  copper  or  two. 
A  halfpenny  one  wa)-  or  the  other  indicates 
whether  the  driver  has  been  prospering;'  or 
otherwise.  .\t  most  of  the  important  cab- 
ranks  there  is  j^enerall)-  one  man  employed 
to  look  after  the  horses,  while  the  drivers 
stretch  their  limbs  or  snatch  a  meal  in  the 
interval  of  waitiny'  for  a  fare.  Mats  and  nose- 
bags seem  tritles  to  the  ordinar\-  han.som 
passenger  ;  but  their  manufacture  helps  to  fill 
man\-  a  homely  larder.  The  making  of  nose- 
bags is  one  of  the  arts  often  acquired  b_\-  the 
blind.  The  wr)rk  demands  no  great  skill,  and 
if  the  profit  is  small  it  nevertheless  means  a 
great  deal  to  the  poor  creatures  whose  earning 


power  is  so  heavily  handicap[3cd  b_\-  affliction. 
.\  curious  phase  of  tiie  trade  exists  only  in 
Bloomsbury.  There  the  stables,  having  been 
originally  constructeti  for  the  conxeniencc  of 
private  individuals,  have  living  ajjarlments 
o\erhead.  These  are  freciuentlv  occu])ied  by 
families  unconnected  witli  the  cab  trade,  and 
the  hou.sewife  occasionally  recei\-es  a  small 
rent  for  minding  the  cabmen's  "  tools."  This 
rent  is  hardly  a  fi.xed  (juantity,  so  much 
depends  on  the  state  of  busines.s.  When  the 
cabman  is  prospering  he  is  no  niggard.  .At 
one  time  onmiljuses  and  trams  were  the 
nightmare  of  his  life,  and  dark  da_\-s  were 
|)rophesied.  Then  electric  railways  ajjpeared 
on  the  scene  to  try  his  nerves.  The  ad\ent 
of  the  motor-car  has,  however,  introduced  a 
serious  cause  for  ap])rehension  into  the  horizon 
of  those  interested  in  the  hackne_\-  car  industry. 
It  is  for  neither  individuals  nor  combinations 
to  check  revolutions  in  modes  of  transit  ;  but 
few  will  look  forw-ard  with  anything  but  regret 
to  the  day  when  London  shall  no  more  knov/ 
its  "gondolas"  and   its  "gondoliers." 
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WITH   THE    SALT   WORKERS    IN   A    CHESHIRE   MINE. 


A  PINCH  of  I 
modit\-,  ye 


salt "  seems  a  tri\ial  com- 
}"et  common  salt,  composed 
of  sodium  and  chlorine,  is  indispens- 
able ;  and  the  use  of  it  has  been  responsible 
for  romance,  superstition,  and  effort  in  man}- 
lands.  Salt  is  mentioned  in  the  Scriptures  as 
an  article  of  food  and  as  a  token  of  good 
faith.  Tiie  Arab  will  safeguard  foe  if  he  has 
"eaten  cjf  his  salt";  the  saying  "true  to 
his  salt  "  indicates  that  the  Sepoy  is  loyal  ; 
and  the  Turk,  though  keen  at  a  bargain,  ma}- 
be  trusted  if  he  has  eaten  bread  and  salt  over 
a  business  transaction. 

Salt  is  necessary  to  the  vitality  of  vegeta- 
tion, and  to  the  existence  of  the  animal 
kingdom  :  and  Nature,  fortunately,  gives  an 
ine.\hau.stible  supply  of  it  in  rock  .salt,  earth 
salt,  brine  spring,  salt  lake,  sea,  and  desert. 
Britain,  rich  in  mineral  wealth,  has  a  great 
store  of  salt,  both  in  rock  and  brine,  but 
Cheshire  and  Worcestershire  are  the  chie 
salt-producing  areas.  Originall}-  salt  was 
obtained  entirely  from  brine,  and  was  of  so 
much  account  that  the  Roman  soldiery  who 
invaded  England  were  partially  paid  their 
wages  in  salt,  a  custom  that  created  the  word 
aalariiim,  familiar  now  to  e\er}-  industrious 
person   in    the  shape  of  "  salar}-." 

The  salt  manufacturers  have  located  works 
in  and  about  Northwich,  Middlewich,  Wins- 


f  ird,  Sandbach,  and  Droitwich  ;  but  North- 
wich is  perhaps  the  most  interesting  centre  of 
the  salt  industry.  The  perpetual  pumping 
of  brine  is  followed  b}-  a  slow  but  scarcely 
perilous  settling  of  the  land.  The  foundations 
of  houses  and  shops  give,  and  habitations  and 
business  places  lurching  forward  or  leaning 
backward  or  aside  have  rather  a  con\'ivial 
look,  as  if  the  saline  in  the  atmosphere  had 
induced  a  thirst  that  onh-  inebriation  could 
assuage.  Northwich,  notwithstanding,  is  a 
perfectly  safe  place  to  ]i\e  in.  The  buildings 
are  not  dangerous  in  their  rollicking. 

There  are  extraordinary  stories  of  strange 
occurrences,  of  narrow  escapes,  and  of  actual 
engulfment  \\hen  ground  and  buildings  have 
collapsed  ;  but  the  majority  of  these  legends 
ma}-  appropriately  be  taken  aim  grano  sails ; 
loss  of  life  is  rare,  either  from  subsidence 
or  rock  salt  mining.  The  writer  w-as,  how- 
ever, sliown  a  two-stalled  stable  standing  all 
awry  on  sunken  ground,  and  told  that  a  horse 
haltered  for  the  night  in  one  stall  had  dis- 
appeared the  next  morning.  The  animal  had 
not  broken  awa}-,  the  ground  had  given 
beneath  its  feet ;  it  had  been  swallowed  up 
either  in  a  brine  pit  or  an  old  shaft. 

Where  the  chief  industry  changes  the 
contour  of  the  ground  a  special  st\-le  of 
architecture    and    special    use    of    brick    and 
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timber  is  necessary.     The  ijuildiii;,^' is  primarily  Tiic     brine    after     pumping     is    run     into 

a  strong  wooden   framework,  and  the   brick-  reservoirs,  from  which  it  flows  by  gravitation 

work  is  filled  in  ;  consequent!}-,  in  case  of  sub-  into    the   evaporating    pans.     In    the  Witton 

sidence,  it  is  possible  b}-  means  of  a  h}'draulic  works  at  Northwich  good  ciuality  coal  slack 

jack  to  "  lift  "  the  house  or  shoj),  to  tilt  it  this  is    used    for    firing    tiie    furnaces    that    range 

way    or    that,    and    make    good     the    sunken  beneath  the  vast  salt  pans.       The  wich  house, 

grountl  beneatli  it,  and,  as   it  were,  to  place  it  or  salt-making  shed,  is  almost  tropical   with 


steadih-  on  its  legs  again.  The  damage  to 
and  the  repair  of  buildings  is  covered  b_\- 
a  fund  at  the  disposal  of  the  Salt  Compensa- 
tion Board,  the  money  being  raised  b\-  a  tax 
on  the  brine  pit  proprietors.  The  levy  docs 
not  e.xceed  threepence  per  l,000  gallons 
pumped,  and  inasmuch  as  i,ooo  gallons  of 
brine  }Melds  one  ton  of  salt,  the  compensation 
burden  is  not  particularly  hea\_\-. 

The  making  of  salt  from  brine  is  an  old 
industry  at  Northwich.  The  salt  museum 
contains  specimens  of  rock,  common,  table, 
cheese,  and  fishery  salt  from 
India,  America,  Europe,  and 
Cheshire,  and  in  it  are  also 
treasured  two  salt  pans  and 
a  black  wooden  brine  trough 
or  cistern,  which  were  in  use 
before  the  seventeenth  cen- 
tury. The  salt  was  formerl_\- 
evaporated  in  a  "  w)xh- 
house,"  and  nearl_\-  all  the 
towns  engaged  in  salt  pro- 
duction retain  their  name  ter- 
mination of  "  wich."  There 
has  been  little  change  in 
the  brine  industry  for  many 
centuries.  The  inventor  has 
sought  to  economise  labour 
b\'  a  trial  of  automatic  brine 
pans,  but  the  old  method  is 
generally  continued,  that  of 
the  evaporation  by  intense 
heat  of  the  water  from  the 
brine  pit  or  spring.  Hand 
pumps,  water  wheels,  iiorse 
power,  and  windmills  have 
been  utili.sed  in  pumping, 
but  steam  is  the  almost 
universal  agent,  and  the 
shafts  through  which  the 
brine  is  raised  are,  as  in 
the  rock-salt  mining,  cased 
with  iron  cylinders  to  keep 
the  pit  free  from  surface 
water. 


heat,  and  thick  with  ascending  steam  and 
va]jour ;  but  through  the  haze  you  can  see 
the  ]ians,  brine-filled,  their  contents  of  salt 
and  water  boiling  ;uid  bubbling  in  a  ferment, 
the  salt  gradually  settling  to  the  bottom 
of  the  pans  in  masses  white  as  snow.  The 
highest  temperature  and  the  least  time  in  the 
pan  produces  the  smallest  grained  or  the 
finest  salt,  and  the  lesser  heat  and  the  longest 
pericid  in  the  pan  gi\cs  the  largest  grained 
(■r  the  coarsest  salt.  The  finest  is  drawn 
Ireciuently,     otherwise     the     crystals     would 
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become  too  large,  and  the  salt  layer  at  the 
pan  bottom  would  act  as  a  non-conductor  of 
heat  to  the  brine,  and  pre\ent  it  from 
boiling. 

When  the  household,  fishery,  or  other  salt 
is  read}-  for  drawing,  the  waller,  as  he  is 
called,  rakes  it  to  the  pan  side,  and  with 
his  skimmer — or  sieve-like  spade — shovels  the 
salt  upon  the  platform  or  hurdle  that  fringes 
the  pan.  The  brine  drains  through  the 
pierced  spade,  and  the  salt,  heaped  on  the 
hurdle,  is  taken  to  the  storehouse,  or 
placed  in  moulds  and  dried  in  the 
familiar  shape  of  the  lump  of  salt  that 
one  sees  carted  about  fur  sale  in 
every  cit)-. 

"  What  wages  do  the  salt  boilers 
get  ?  "  is  met  with  the  rather  indefinite 
reply,  "  As    much    as   they    can    earn." 


better  conditions  than  the  coal  miner,  and 
are  in  less  peril,  for  the  air  is  pure  in  the 
mine,  and  there  is  no  risk  from  fall  of  brine  or 
from  gaseous  explosion. 

Branching  off  the  main  street  and  going  up 
the  slope  past  the  corrugated  iron  mission- 
room,  you  are  at  the  mouth  of  the  Baron's 
Quay  Mine.  The  roof  of  the  engine-house 
covers  the  mine  shaft,  or  rather  the  two 
shafts  used  for  drawing.  The  engine  man, 
satisfied    with    your    introduction,   places    his 
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Really  they  are  better  paid  than  the  rock- 
salt  miners,  averaging  from  thirt}-  to  thirt_\-- 
five  shillings  per  week  ;  and  they  deserve 
what  they  receive,  considering  the  intense 
heat  in  which  they  labour. 

In  olden  time  the  salters  of  Scotland, 
making  salt  from  sea-water,  were  bound 
by  law,  on  entering  the  works,  to  perpetual 
service ;  and  even  in  the  case  of  the  sale 
or  alienation  of  the  ground  on  which  the 
works  were  situated  the  right  of  their 
labour,  without  any  express  grant,  passed 
to  the  purchaser.  But  the  salt  miners 
are  in  no  such  servitude.  Though  their 
toil  is  hard,  they  are  paid  a  fair  price  for 
their  work,  at  the  rate  of  four-and-sixpence 
for   the    eight-hours    day.       They    labour    in 


mouth  over  the  near  shaft, 
and  with  the  lungs  of  Thor, 
the  god  of  thunder,  shouts 
"  G-e-o-r-g-e  !  "  His  voice, 
stentorian,  echoes  all  around 
you  and  rings  far  away 
down  the  shaft,  for  some 
time  in  vain  ;  but  e\-entually 
George,  or  his  substitute,  telephones  with  two 
or  three  clicks,  as  of  his  knife  blade  on  the 
suspended  chain,  and  }-ou  prepare  to  go 
below. 

The  rock  salt  is  hauled  out  of  the  mine  in 
buckets,  similar  in  shape  to  the  domestic 
article,  but  much  larger,  and  particular!}- much 
deeper.  There  is  a  special  bucket,  howe\er, 
for  people  who  ha\-e  the  privilege  of  explora- 
tion. It  is  nearl}'  five  feet  high,  padded,  and 
has  a  door  through  which  }-ou  gain  admission 
to  the  perpendicular  \ehicle.  You  enter  it 
as  it  swings  at  the  mouth  of  the  shaft,  and 
are  reminded  of  Diogenes  in  his  tub !  You 
are  warned  to  crouch,  to  dip  }-our  shoulders, 
to  bend  }-our  head  ;  and,  the  signal  gi\-en, 
away    you    go    into    the    darkness,    with    the 
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toecap  of  a  miner's  boot  stickinL;"  into  \'iiur 
back,  for  standing  on  tiie  top  df  tiic  bucket, 
and  grasping  the  chain  tliat  holds  your  hfe 
in  its  Hnks,  is  a  miner  tra\elling  astride. 
You  seem  to  be  drojaping  through  chaos  ;  but 
}'ou  are  reall}-  descenchng  the  shaft,  which  is 
iron  cyhndered  to  prevent  water  from  enter- 
ing the  mine.  A  gHmmer  of  hgiit,  casting 
weird  shadows  about  you,  heralds  j-our  safe 
arri\-al  at  the  bottom,  300  feet  below  the 
surface  da\-light.  Here  \"ou  scramble  out  nf 
the  tub  into  a  caN'ernous  roadway  intersected 
with  iron  rails  that  lead  into  the  depths  of 
the  mine.  The  place  is  floored,  walled,  and 
roofed  with  rock  salt,  and  \'our  undergnnmd 
guide — a  perfect  type  of  deput_\'  with  burly 
frame  and  the  cjualit}'  (if  huniniu'  nn  his  face 
— gives  you  a  candle  in  a  wooden  slot,  and 
your  adventure  begins  with  a  prosaic  but 
interesting  peep  at  the  stables. 

Here,  near  the  bottom  of  the  shaft,  the 
ponies  give  evidence  of  the  healthy  iiualit)-  of 
salt.  The}'  ha\e  been  flown  the  mine  for 
}'ears,  and  are  fat  and  sleek,  with  coats  as 
glossy  and  smooth  as  velvet.  And  they  are 
ever  licking  the  rock  salt  at  the  manger  head, 
demonstrating  more  conclusively  than  the 
wisdom  of  sai'aiif  that  salt  is  not  <.)nl_\-  bene- 
ficial  to    the   bod\-,  but    good    fir    the    com- 


plexion. The  main  mad  to  the  workings  is 
wide  and  lofty,  and  su|iported  by  great  square 
pillars  of  rock  salt.  There  is  not  a  drop  of 
moisture  anywhere.  The  roadway  is  dusty 
with  ]jowdered  marl.  The  masses  of  rock 
salt  that  heap  and  bulge  here  and  there  are 
dry  and  gleaming,  and  remind  one  of  a  spa 
ca\'e  in  the  Peak  of  Derbyshire.  In  the 
working  area,  which  you  reach  by  a  steep 
path,  the  sight  is  impressive.  The  cavern 
hereabouts  is  \ery  spacious  ;  }-oin'  light  flashes 
on  the  ro{.if  and  walls  and  casts  grim  shadow.s 
into  the  worked-out  gulfs.  Near  the  shaft 
\du  ha\e  been  shown  a  seam  in  which  amber 
njck  salt,  e.xceedingl}'  rare,  was  found.  Now 
\ou  note  bits  of  pure  white  rock  salt,  almost 
as  clear  as  cr_\'stal.  In  the  lowering  roof 
above  you  all  is  .sparkle  and  glitter.  There 
are  streaks  and  splashes  of  brown,  red,  chrome, 
and  terra-cotta-like  strata,  all  contaim'ng  rcKk 
salt.  Here  the  rock  is  dark  with  marl  ;  there 
black  with  blasting  ;  but  e\erywhere  it  is  a 
geological  curiosity. 

The  mine,  which  is  forty  acres  in  extent, 
has  a  Cjuarter  of  a  mile  of  "  face  "  or  working. 
.\long  it  grou]is  of  men — hewers,  drillers,  and 
shot  firers — arc  busy  at  their  toil.  The  only 
in\-ention  probably  that  has  facilitated  salt 
mining  since  the  discovery  of  rock  salt  in  the 
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seventeenth  century,  is  the  coinpresscil-air 
cutter — a  broad  inm  framework  fitted  with  a 
horizontal  iron  wheel  strons^ly  and  sharply 
spiked,  that  cuts  deeply  into  the  rock  at  the 
rate  of  180  rexolutions  per  minute.  I'.ut  at 
the  time  of  my  \isit  the  cutter  was  idle,  m- 
rather  awaitini;'  adaptation,  for  in  future  it 
will  be  worked  b}-  an  electric  mutor.  In  the 
fitful  liLi'ht  of  nian_\-  candles  adheriuLj  to  the 
rock  salt  face,  the  miners  toiled  unremittins^'l}'. 
Beneath  each  drill  Imlc  two  men  faced  each 


retire  a  few  }-ards  frnm  the  drill  hole,  and 
cluster  against  the  wall  of  rock,  huL^'tjinir  the 
face  of  the  strata.  The  shot  fires  with  a  loud, 
reverberating  report  that  fills  the  mine  with 
weird  echoes  and  rumblings,  and  flings  iialf  a 
ti  111  iif  rock  salt  banging  and  clattering  far  out 
from  the  face.  Hut  the  expkjsion,  startling  to 
the  uninitiated,  is  onlv  an  incident  to  the 
hewers,  and  the\'  are  soon  busy  with  jiickaxe 
at  their  working  place  again,  preparing  for 
the  next  blast.  ' 


other,  half  naked,  and  swung  their  muscular 
arms  and  their  picks,  s\-stematically  nicking 
into  the  base  of  the  rock  a  herring-bone  ridge 
that  appeared  to  make  little  impression  upon 
the  strata,  and  yet  so  undermined  it  that  the 
coming  shot  would  have  sufficient  room  to 
turn  over.  The  driller,  biw\'  at  the  rock 
above,  about  a  \-ard  higher  than  the  hewer.s, 
did  not  use  a  hammer.  With  his  stemmer  or 
drill,  an  iron  rod  eight  feet  in  length  and 
diamond  pointed,  he  slowly  twisted  and 
ground  a  hole  into  the  interior  of  the  rock. 
Then  he  rannned  home  the  coarse  powder 
and  applied  the  time  fuse.  The  latter,  a  straw 
filled  with  fine  powder  and  ignited  by  a  bit  of 
candle  wick,  is  only  three  .seconds  in  biu-ning. 
A  warning  is  given  before  it  is  lighted,  and 
the  miners  move  away.  They  do  not,  as  in  a 
coal  mine,  hurr\-  this  wa\-  and  that.  Thc\- 
43  '  ' 


Meantime  the  rock  salt  fi-oni  top  or  bottom 
bed  is  broken  with  wedge  and  hannner  into 
handy  size  for  transit  in  the  tubs,  which  are 
run  or  "  fl-rried  "  along  the  tramways  to  the 
shafts  ancl  sent  to  the  surface.  The  men 
descend  the  nn'ni;  at  seven  o'clock  in  the 
morning,  break  off  for  breakfast  or  "  .snap  "  at 
ten,  and  for  dinner  at  one,  and  go  up  the 
shaft  at  three  o'clock  in  the  afternoon,  when 
their  (lay's  toil  is  done.  The\-  are  burly, 
muscular,  g(jod-humoured,  and  apparently 
contented.  The  work  does  not,  like  some 
methods  of  alkali  manufacture,  undermine 
the  constitution  or  sap  the  vitalit)-,  and  you 
come  across  hearty  workers,  vigorous  though 
grey-bearded,  in  the  recesses  of  the  mine. 

Salt  from  the  l)rinc  is  used  for  the  table 
and  a  \ariet\'  of  domestic  ]3urposes  ;  rock  .salt 
is  utilised  as  food  for  animals  and  as  a  fertiliser 
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of  land,  and  in  many  other  \va_\-s.  In  fact 
salt  in  one  form  or  other  assists  the  meta 
refiner,    tlie    soap    maker,    the    glass    manu 


away  to  the  bleaching;  powder 
chambers.  Rock  salt  mining 
is  not  an  expanding  industry,  and  fewer 
mines  are  in  full'  working  ;  but  there 
facturer,  and  the  calico  printer,  fixing  the  is  practically  no  limit  ti>  the  demand  for 
colouring.  It  is  absolutely  necessar}'  for  a  salt  from  brine,  or  for  the  chemicals  of 
variet\-  of  purposes  in  chemical  manufacture,  which  it  firms  a  component  part,  and 
notabl}'  in  the  preparation  of  hx'drochloric  gigantic  loads  are  sent  by  boat  from  the 
acid,  soda  cr_\-stals,  caustic  soda,  carbonate  of  ri\-er  Weaxer,  by  sea,  canal,  and  train  to  our 
soda,  and  bleaching  powder.  great  cities,  and  to  nearl}-  ex'ery  part  of  the 

In  and  around  Northwich  are  extensive  world,  including  Iceland  and  the  Faroe 
works  which  em[)lo\-  a  large  number  of  Islands.  The  weight  of  white  and  rock  salt 
hands  in  the  alkali  industry.  The  Salt  exported  from  and  coasted  in  Britain  exceeds 
Union  and  other  firms  provide  wtirk  in  1,000,000  tons  ]jer  year,  Li\-erpooI,  Runcorn, 
brine  pit,  rock  salt  mine,  and  in  the  pro-  Weston,  the  Manchester  Ship  Canal,  Fleet- 
duction  of  chemical  compounds  ;  and  on  the  ^\•ood,  Middlesbrough,  Stockton,  and  West 
new    premises    of    the     Electrolytic    Alkali      Hartlepool  handling  the  largest  consignments. 


At  both  British  and  foreign  dinner  table  the 
superstition  obtains  that  it  is  "  unlucky  to 
spill  the  salt,"  but  \\'ith  such  an  abundant 
suppl\-  \'ou  surely  may,  with(_)Ut  wastefulness, 
checkmate  misfortune  b_\-  flinging  a  liberal 
pinch  o\'er  }-our  left  shoulder. 

John  Pendleton. 

{The  illiisirdtimis  acconipaiiviiig  //lis  cv/ic/e  are  from  p/ic/ogrnp/is  by  Mr.   T.  Ernes/  Leig/i,    musford.) 


Company,  at  Middlewich,  Leblanc's  sulphur 
process  has  been  superseded  by  electricity. 
The  current,  as  it  pas.ses  through  the 
brine  -  filled  cells,  separates  the  sodium 
iVom  the  chlorine,  the  former  yielding  soda 
crystals,     the    latter     passing    automaticall}' 
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Till'",  cMiliiUnn  of  C(inlri\anccs  for  the 
measurement  of  time  firms  om:  nf 
tlie  most  fascinating'  chapters  in  tiie 
histor\-  of  mechanical  invention,  (fenerations 
before  the  pnwer  ol  steam  was  (h'camed  of 
John  Harrison  succeeded  in  de\'isin_L;'  a 
marine  chronometer  which  in  many  of  its 
iletails  is  the  parent  of  all  modern  walclies, 
and  he  received  a  !j;rant  iVum  the  State  of 
/^20,000  in  recognition  of  his  tjenius  and 
])atience.  The  mechanisni  nf  a  time[)iece 
is  a  wonderland  to  child  and  man  alike; 
yet,  complex  as  it  is,  it  is  nierel}'  an  arrange- 
ment of  the  simple  mechanical  powers,  and 
one  of  the  oldest  clocks  in  existence  was 
fashioned  out  of  pieces  of  wood,  and  of  wood 
alone.  J'cir  many  centuries  MnL;lish  watch- 
makers stood  in  the  front  rank  of  the 
industry,  and  their  superior  workmanshi]3 
was  recognised  e\en  in  Shakespeare's  day, 
for  has  he  not  made  one  of  his  characters, 
in  Loves  Labour's  Lost,  describe  a  woman  as 

"  Like  a  German  clock, 
Still  a-repairing  ;  ever  out  of  frame ; 
And  never  going  aright." 

In  recent  years  the  manufacture  of  cheap 
clocks    and    watches    b}-    means    of    swiftly 


running  machiner}'  has  been  undertaken  in 
the  United  States  and  in  certain  parts  of 
i'lurope,  and  the  watch  incluslr)-  of  Switzer- 
land, encouraged  by  a  well-ec|uippcd  .s\'stem 
of  techniial  training,  has  made  seritnis  inroads 
upon  the  ])rosperous  industrv-  which  made 
C'lerkenwell  in  the  old  days  one  of  the  most 
thi'ixing  hi\es  of  labour  in  the  kingd(jm. 
To  sjieak  of  luiglish  watch  and  clock 
making,  howe\er,  as  a  d)ing  craft  is  ver}* 
wide  of  the  mark  indeed.  .At  this  moment 
of  writing  Clerkenwell  is  as  bus)-  as  it  can 
be  with  orders  for  American  account,  and 
(ireat  J^rit.iin  still  stands  without  a  ri\al  in 
the  fabrication  of  chronometers,  hall  clocks, 
office  "  dials,"  turret  clocks,  and  .several  other 
branches  of  the  industry'. 

The  Lancashire  town  of  Prescot  has 
established  itself  as  the  chief  centre  of  the 
manufacture  of  watch  materials  in  this 
countr)-.  Long  before  it  turned  its  attention 
to  w^atch-making  it  was  already  famed  for 
its  skill  in  the  manipulation  of  small  tools 
and  files ;  and  to-daj-,  under  the  fostering 
care  of  a  pioneer  enthusiast,  it  has  lifted 
itself  above  ordinary  competition  by  the 
enterprise  which  it  has  displayed  in  devising 
machinery  for  turning  out  wheels  and  plates 
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and  pinions  to  exact  gauges,  so  as 
to  be  interchangeable  in  the  early 
stages  of  the  birth  of  a  watch.  The 
work  is  carried  on  partly  on  the 
factor)-  s\-stcm  and  partl_\-  in  the 
homes  of  the  workpeople,  and  man\- 
of  the  operations  are  conducted  by 
women  and  girls,  whereby  the  initial 
cost  of  the  skeleton  of  a  watch  is 
greatl}-  reduced.  This  skeleton,  con- 
sisting of  a  framework  which  holds 
together  the  barrel,  the  fusee  or  cone, 
the  four  wheels  forming  the  "  train," 
and  the  pinions,  is  called  the  "  move- 
ment," and  most  manufacturers  now- 
adays begin  their  operations  ujion 
rough  mo\ements  procured  from  the 
Prescot  factories.  A  large  company 
has  been  formed  for  the  purpose  of 
carrying  the  work  through  its  further 
stages  in  order  to  produce  the  finished 
watch   in  Prescot  itself  and  it  is  able 

in  this  way  to  produce  an  inexpensive  seen,  the  watch-maker  usuall}-  begins  by 
iln<dish  watch  which  competes  in  point  of  purchasing  and  overhauling  the  rtiugh  move- 
price  with  foreign  articles  of  the  same  class.      ment.     The  first  step  is  to  place  this  in  the 


WATCH-MAKLVCt  :     A    "  FINISHER." 


It  is,  however,  to  the  makers  of  the  better- 
class  work  that  one  sliould  turn  for  a  more 
typical  survey  of  the  process  b)-  which  a 
watch  is  made. 


hands  of  the  escapement  maker,  who  may 
easily  earn  £t,  per  week,  and  he  in  his 
turn  passes  the  mechanism  on  to  the  jeweller, 
who   fills  the    holes  bored  b\'  his  immediate 


The  most  prominent  feature  in  the  picture  emplo}-er  with  the  jewel  holes  I'equired.     Let 

is  the  amazing  extent  to  which    the  industry  it  be  noted  that  the  jeweller  is  quite  distinct 

has   carried  the  principle   of  the   division  of  from    the   jewel    holer,    whose    task    it    is    to 

labour.      A    cutter    of  wheels    out    of    sheet  drill   cup-shaped    depressions    in    tin)-  rubies, 


brass,     working     with 
treadle,  is  able  to  earn 
per  week,  but,  as  we 
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sapphires,  or  garnets  b)-  means 
of  a  hard  point  set  in  a  lathe 
and  operated  with  a  slide  rest. 
In    the    case    of    ladies' 
watches  this    hole    may 
not   exceed  j^th    of 
an  inch  in  diameter, 
yet      its      cur\-e      is 
carefull)-      trimmed 
in  order    to    reduce 
the    friction    of   the 
axle    of   the    wheel 
which  rests  upon  it. 
As    much    as     i8s. 
per     pair     may     be 
paid   b)-  the  «hole- 
and    as    a    watch    of 
four    or     five     pairs 
it    will    be    understood    that    in    this    detail    alone 
there    is    a    distinct    element    of    cost.       Diamonds 


noles, 
contain 


TIIK    MAKING    OI-^    WATCI  I1".S     ANT)    CLOCKS. 


341 


are  seldom  used,  except  to  the  balance 
cocks  of  l'".nL;lish  watclies,  and  the  import- 
ance of  hanhiess  will  be  appreciated  when 
it  is  nicntiimcd  that  the  balance  wheel, 
turning  upi>n  an  axle  nnly  .',,th  of  an  inch 
in  diameter,  \\iinlil,  if  it  tra\clled  bic_\-cle 
fashion,  co\er  a  distance  of  twent_\'-t\vo 
miles  every  da)'.  Some  of  these  processes 
may  be  studied  in  the  [jhoto^raphs,  which 
luu'e  been  specially  secured  with  the  courte- 
ous co-operation  of  IMessrs.  Cenri^e  Oram 
and  Son,  of  Clerkcnwell. 


C()ni|)ronn'se  was  recently  made  b)-  a  valuable 
female  polisher  to  the  trade,  who  atjreed  t;j 
continue  her  labours  after  marria;4e,  but  only 
in  the  case  of  her  husband's  own  work. 

W  hile  these  operations  are  in  progress 
another  workman  is  engaged  Ujjon  the 
jjatient  task  of  tapping  a  length  of  steel  wire 
with  innumerable  taps,  until  it  is  reduced  to 
a  Ikit  ribbon,  in  which  form  it  becomes 
known  as  the  hair  sirring.  These  pieces  of 
nieihanism  are  produced  in  Birmingham  and 
i.DiKhm,   usually  by  manual    labour.     Steam 
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A  large  proportion  of  jewel  holes  are 
drilled  by  girls,  and  it  is  gratif\'ing  to  ]<now 
that  America  has  to  come  to  London  for 
a  good  deal  of  its  requirements  in  this 
department.  There  is  a  factory  in  Hertford- 
shire in  which  a  dozen  girls  are  constantly- 
employed  upon  this  delicate  ojicration,  and 
in  this  connection  it  may  be  added  that  the 
labour  of  polishing  the  parts  of  the  watch  is 
frequently  entrusted  to  the  nimble  fingers 
of  women.  In  other  branches  of  the  intiustry 
the  feminine  element  is  also  to  be  met  with, 
although  women  workers  usuall_\'  abandon  the 
trade  when  they  are  married,  and  therefore 
seldom  acquire  the  extreme  skill  which  comes 
from    a    lifetime   of  practice.       An    amusing 


rolling  is  resorted  to  in  Geneva  and  Bcsancon, 
but  there  is  a  well-founded  prejudice  among 
the  best  makers  for  the  slower  process,  which 
is  indispensable  in  the  case  of  chronometers. 

The  making  of  the  dial  involves  the 
attention  of  sexeral  distinct  trades.  .\  plate 
of  co];)])er  is  placed  before  an  enameller,  who 
solders  the  feet  U])on  its  rim,  and  then 
besmears  it  with  a  powder  which  is  melted 
by  heat  and  spread  evenl)-  upon  the  surface. 
The  polishing  of  the  white  surface  is  an  art 
in  itself  anrl  this  being  done,  and  the  surface 
fired,  it  is  ]jasscd  on  to  the  dial  painter, 
whose  da)-s  are  spent  in  the  task  of  painting 
the  figures  upon  the  dial  with  a  deft  brush. 
The   figures  are  hereupon  burnt  in  with  the 
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aid  of  a  charcoal  furnace,  and  the  seconds 
dial,  when  required,  is  formed  by  cutting  a 
disc  out  of  the  hour  dial,  and  cementing  a 
thinner  disc  into  the  orifice,  to  allow  the 
second  hand  to  lie  in  the  hollow  so  formed. 

The  several  parts  arc  now  taken  in  charge 
by  the  springer  and  timer,  the  expert  whose 
lot  it  is  to  attach  the  spring  to  the  balance, 
to  poise  the  balance,  and  to  adjust  the 
whole  until  accurate  time  is  recorded.  But 
before  this  the  \\atch  passes  to  the  finisher 
and  examiner,  who  also  has  to  enlist  the 
services  of  the  case  maker.  The  case  is 
made  b_\'  drawing  gold  or  siher  \\ire 
through  hardened  steel  plates  upon  a  draw 
bench,  bending  the  ribbons  so  obtained  into 
the  shape  of  the  circular  bezels  and  the 
band,  inserting  into  the  rim  of  one  bezel  the 
flattened  or  domed  disc  which  forms  the 
back,  and  into  the  other  the  watch  glass. 
Before  the  case  is  finished,  however,  it  is 
submitted  to  the  tender  mercies  of  the  Assa_\' 
Office  of  the  Goldsmiths'  Hall,  wJiere  it 
obtains  the  hall-mark,  and  after  its  return 
to  the  maker  the  back  is  engine-turned  if 
necessary,  although  the  proportion  of  engine- 
turned  cases  now  called  for  is  a  very  small 
percentage  of  the  total  output  of  the  trade. 


The  number  of  gold  cases  hall-marked  in 
the  year  1901  was  6,592,  and  of  silver  3,764. 

One  final  ordeal  is  reserved  for  the  watches 
of  the  better  class,  that  of  being  sent  to  the 
Kew  Observatory  for  the  purpose  of  being 
tested.  At  a  cost  of  a  guinea  the  watch  is 
kept  under  observation  for  forty-five  days, 
divided  into  eight  periods,  each  of  which 
tests  the  capabilities  of  the  watch  under 
fixed  conditions,  such  as  "  watch  with  dial 
up  in  the  refrigerator,"  "  watch  with  dial  up 
in  the  o\en." 

This  department,  which  represents  the 
refinement  of  watch-making,  and  is  as  far 
removed  as  the  poles  from  the  imported 
article  which  is  offered  for  a  few  shillings — ■ 
less  than  the  cost  of  a  pair  of  jewel  holes 
— brings  us  by  a  natural  transition  to  the 
manufacture  of  marine  chronometers,  a 
branch  of  the  industry  in  which  Great 
Britain  has  always  been  supreme.  A  box 
chronometer  is  to  all  intents  and  purposes 
a  magnified  watch,  except  that  it  possesses 
several  delicate  means  of  compensating  tor 
\-ariations  of  temperature,  violent  jerking, 
the  magnetic  deflection  caused  by  the  iron 
in  the  ship,  and  so  forth.  Otherwise  the 
same    order    of    manufacture,    by    the    same 
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spccialisctl  craflsmcii,  is  fulhiwcd,  allli(iUL;li 
tlic  coijpcr  dial  is  usiiall}'  siKcrcd  instead 
of  beinn;  enamelled,  and  the  hall-marked 
case  for  the  pocket  is  replaced  by  a 
mahogany  case,  in  whusc  interior  is  fixed 
a  ring  hung  upon  gimbals  to  preserve  the 
horizoiitalit\-  of  the  dial   in  all  weathers. 

Marine  chri  mometers  aiirl  deck  watches 
intended  fur  the  use  of  the  Royal  Navy  are 
tested,  not  at  Kew,  but  at  the  Ro_\-al 
Observatory,  (ireenwich,  where  the  instru- 
ments are  under  continuous  observation  fir 
no  fewer  than  twenty-nine  weeks,  and  arc 
subjected  to  a  range  of  temperature  from 
39°  to  104"  F.  In  the  last  recorded  _\ear  the 
number  received  for  this  purpose  was  1,1  iS, 
including  24  for  the  Indian  Government. 

The  mechanism  of  a  lever  clock  differs  in 
degree  onl}-  from  that  of  a  watch.  i\  pendu- 
lum clock,  ill  which  the  f ircc  of  gra\itation 
is  harnessed  for  the  ser\ice  of  man,  dispenses 
with  the  spring  balance,  and  requires  methods 
of  adjustment  of  its  own.  Both  descriptions 
of  clocks,  however,  are  usually  manufacturetl 
on  the  factory  principle,  and  there  is  not 
the  same  flixision  of  laboiu^  as  in  the  case 
of  the  smaller  instruments.  Let  us  walk 
through  a  t)'pical  factor)',  and  fillow  the 
birth  of  a  clock  through  its  \arious  stages. 

The  \\hcel  blanks  ha\ing  been  stamped 
out  of  the  solid  sheet  of  metal,  are  poised 
in  a  cutting  machine  whose  hard  steel 
cutters  revolve  at  a  great  speed,  and  cut 
the  notches  with  absolute  precision.  Solid 
steel  pinions  are  made  in  the  same  way, 
while  lantern  pinions  arc  firmed  out  of 
sections  of  pinion  wire,  which  arc  still  in 
some  instances  cut  by  hand.  In  other 
departments  the  barrels,  axles,  pendulum 
bobs,  escapements,  and  so  forth  are  pro- 
duced, and  at  length  the  several  parts  are 
assembled  in  the  room  wliere  they  are  put 
together  to  f)rm  the  finished  movement. 
Elsewhere,  in  an  apartment  whose  dusti- 
ness is  properly  quarantined  from  the  rest 
of  the  factory,  expert  carpenters  fashion 
the  wooden  cases,  which  \ary  in  intn'cac}- 
from  the  simple  drop  case  of  an  office 
timepiece  to  the  choice  pieces  of  cabinet 
work  which  are  used  for  the  grandfather 
clocks  and  the  drawing-room  instruinents. 
There  cannot  be  a  doubt  but  that  the 
French     makers     ha\e    caiJtured     a     large- 


section  of  this  trade  by  their  attention  to 
tlu'  artistic  side  of  the  induslr}-,  although 
the}'  ha\'e  nc\er  been  able  to  touch  seriously 
the  massi\e  liall  cases  which  Englishmen 
li  i\e. 

Tlicre  is  another  department  of  this  industr\' 
in  which  ]'",ngl;uid  is  still  without  a  ri\al, 
and  that  is  the  production  of  turret  clocks, 
especiall)-  when  associated  with  striking  and 
chiming  mechanism.  A  clock  was  erected 
in  C'anterbury  Cathedral  in  the  j-ear  IJ92, 
and  there  was  a  striking  clock  in  West- 
minster as  fu-  back  as  136S.  Since  that 
time  the  course  <if  inxention  has  been  steady, 
and  a  landmark  in  the  history  of  the  industry 
was  reachcfl  in  1859,  when  the  great  West- 
minster clock,  designed  by  Sir  Edmund 
Jicckett,  and  built  by  Dent,  was  put  into 
position.  .Special  appliances  ha\e  to  be 
emploN'cd  in  the  manufacture  of  apparatus 
of    this     kind,     because    of     the     mechanical 

difficulties  j^rc- 
sentcd  In-  the 
sheer  weight  of 
the  mo  \-  i  n  g 
>.irts,  the  great 
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risk  of  damage  through  exposure  to  all 
\\eathers,  and  other  considerations.  When 
a  striking  train  is  attached  to  the  timepiece 
all  the  parts  ha\-e  to  be  strengthened  ac- 
cordingly. The  triumph  of  engineering  is 
reached  in  such  cloc]<s  as  that  erected  in 
the  Clock  Tower  at  Westminster  or  in  the 
tower  of  the  Toronto  Town  Hall,  the  largest 
clock  in  the  New  World,  whose  four  dial 
faces  alone  have  a  weight  of  fifteen  tons, 
of  which  the  opal  glass  of  the  transparent 
faces  is  responsible  for  three  tons.  This  was 
produced  in  Messrs.  Gillet  and  Johnston's 
steam  factory  at  Cro\-don,  where  the  photo- 
graphs illustrative  of  this  section  of  the 
industry  were  speciall}-  taken,  by  the  courtesy 
of  the  proprietor. 

A  passing  reference  ma_\-  be  permitted  to 
the  art  of  bell  casting,  which  at  Cro)-don  is 
carried  on  under  the  same  roof  as  that  which 
shelters  the  makers  of  wheels  and  pendulums. 
An  ir(.)n  core  is  buried  in  a  pit,  with  a  co\-er- 
ing  mould,  and  the  bell  metal — a  mixture  of 
copper  and  tin — is  run  into  the  mould  with 
extreme  care,  the  resultant  casting  being  left 
to   cool,  sometimes   for   several    days,  before 


it  is  dug  up  again.  The  task  of  turning 
down  the  surface  is  achieved  by  reversing 
the  bell  and  fixing  it  into  a  huge  \'ice,  the 
cutting  tool  being  de\'ised  to  traxel  round 
the  peripher}-.  My  means  of  carillon 
machines,  which  are  actuated  b\'  barrels 
upon  which  the  airs  are  pinned  out,  clocks 
may  be  made  to  play  a  hymn  tune  or  a 
national  air  e\'cr\'  three  hours,  and  as  se\en 
airs  are  usually  put  upon  one  c_\-linder  a 
change  ma}-  be  made  upon  each  day  of  the 
week.  This,  however,  is  to  be  regarded 
rather  as  one  of  the  au.xiliar}-  industries 
connected  with  the  making  of  clocks  and 
watches,  which  also  demands  the  exertions 
of  the  glass-blower,  the  leather  case  maker, 
the  key  manufacturer,  and  a  score  of  crafts- 
men whose  services  are  requisitioned  in  order 
to  complete  the  instrument. 

It  will  be  perceived  from  this  brief  sur\-ey 
of  the  trade  that  the  old  days,  when  a  watch 
and  clock  maker  was  apprenticed  to  his 
trade,  and  began  b}'  cutting  up  pinion  wire, 
passing  thence  to  all  the  other  parts  of  the 
mechanism,  have  gone  never  to  return.  In 
the  year  1858  the  British  Horological  Institute 
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was  fnrmcd,  and  it  is  doiiiL;'  useful  work  in 
jiroviilinL;'  N'niiny;  watch  and  clock  makers  with 
the  means  of  pursuing'  their  theoretical 
studies  at  cvcnin<^  classes,  wiiile  they  are 
engaged  upon  the  practical  stud}'  of  their 
craft  during  the  day.  'Ihe  com-se  ma_\'  be 
pursued  for  two  w  inters,  and  it  is  gratif\'ing 
to  know  that  the  sons  of  master  manu- 
facturers ma_\-  be  found  seaterl  side  by  side 
with  their  fathers'  workmen  in  thus  acquiring 
the  lessons  taught  by  centuries  of  experience 
in  this  absorbing  pursuit. 

The  comparati\ely  small  place  occupied 
by  the  factory  .s\'stein  ma\-  be  gauged  from 
the  figures  furnished  by  the  Chief  Insjiector 
of  Factories  and  Workshops  for  lyoi.  lie 
reported  74  factories  in  the  country,  with 
3,501  operatixes,  of  whom  1,554  \\cre  female, 
and  out  of  this  number  of  women  no  less 
than  582  were  under  the  age  of  eighteen.  In 
other  words,  watch-making  is  still  \-ery  largel}-, 
as  it  has  alwa\-s  been,  a  home  industr\-. 


Customs  statistics  must  always  be  treated 
with  caution,  but  it  may  be  added  in  con- 
clusion that  during  a  recent  j-ear  the 
number  of  watches  and  clocks  imported  into 
Great  Britain  from  every  source  was  1,983,147 
and  1,546,210  respcctivcl)-.  Tiic  average 
\alue  of  each  watch  was  13s.,  and  of  each 
clock  6s.  6d.,  thus  showing  that  the  foreign 
influx  is  to  be  feared  mainly  in  the  cheai^est 
branches  of  the  trade.  The  \'aluc  of  the 
parts  of  watches  im])orted  was  less  tlian 
;£'24,ooo,  a  great  change  having  been 
brought  about  by  the  recent  Act  of  Parlia- 
ment which  makes  it  an  offence  to  put 
foreign  mo\ements  into  English  hall-marked 
ca.ses.  Of  the  imported  watches  and  clocks 
about  5  per  cent,  are  re-exported,  and  in 
addition  to  these  there  was  during  the 
_\'ear  in  question  an  exportation  of  I^rilish 
watches,  clocks,  and  parts  to  the  extent 
of  ;^83,6o2,  of  which  /.' 13,380  went  to  the 
United  States.  j,-^  ^-_  II.\kmi:r. 


[The  iUnstyiitioiis  ULcoiii/yaiivrnj^'  ihis  article  are  from  pholoj^raplis  sprritilly  faken  by  Cassdl  &  Co.^  Lid.) 
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THE    MILK    INDUSTRY. 


SO]\IE  idea  of  the  vastness  of  this  interest- 
in,,'-  ineUistiy  may  be  gathered  from  the 
simple  statement  of  fact  that  tliere  are 
no  fewer  than  4,100,000  cows  in  the  British 
Isles,  and  that  the  quantity  of  milk  consumed 
in  London  alone  reaches  the  astonishing 
amount  of  at  least  50,000,000  gallons  per 
annum.     Da_\-  and    night,  year  in    and   \-car 


Ten  thousand  pairs  of  hands,  at  least,  are 
necessary  to  draw  the  milk  from  the  cows  ; 
f:>r,  as  yet,  milking  machines  have  not  ousted 
the  dairy  maid  and  man  from  their  morning 
and  evening  work.  Then  there  is  the  work 
of  preparing  the  milk  for  the  evening  and 
morning  trains.  The  consumption  of  the 
lacteal  fluid  has  increased  so  greatly  during 
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out,  man_\-  thousands  of  men  and  women  are 
ever  toiling  throughout  the  whole  length  and 
breadth  of  the  land,  urged  b}'  the  e\-er  pressing 
demand  for  milk  to  drink.  Fiftv  \'ears  ago 
the  city  and  suburban  dairies  supplied  London 
with  all  the  milk  it  required.  In  a  great 
number  of  instances  the  cows  were  kept  in 
unhealthy  sheds  in  overcrowded  and  often 
fever-stricken  localities.  Those  e\il  days  are 
no  more  ;  the  milk  used  now  comes  from  the 
country  or  from  suburbs  with  a  reasonable 
claim  to  be  termed  rural.  Needless  to  say, 
the  health  of  the  big  city  has  vastly  improved 
thereb)',  while  the  increased  demand  in  the 
country  finds  a  great  deal  of  employment  for 
those  who  would  otherwise  crowd  in  to  try 
their  fortunes  in  the  \-ortc.x;  of  London  life. 


the  last  ten  j'ears  that  railway  companies 
running  trains  into  London  have  laid  them- 
selves out  for  the  business,  and  it  is  now  no 
unusual  sight  to  see  a  dozen  trains  entering, 
sa\',  the  Great  Western  terminus  at  Padding- 
ton  every  morning  and  evening  as  fast  as 
the  platforms  are  ready  for  them.  Each  of 
these  special  milk  trains  is  made  up  of  about 
a  dozen  wans  ;  all  built,  for  the  purposes  of 
the  trade,  on  the  lattice  principle,  to  ensure  a 
current  of  cool  air  passing  amongst  the  great 
sealed  cans. 

Let  us  consider  the  conditions  under  which 
a  large  London  milk  distributing  centre  is 
worked.  The  milk  is  recei\-ed  in  churns  twice 
a  da}-  froni  a  number  of  farms  in  \-arious 
parts   of  the    countr_\'.       All  the    churns    are 
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sealed  with  a 
leaden  st-al, 
supplied  by  the 
recei\'ing  firm, 
and  are  further 
identified  by 
marks  w  ilh  the 
farmer  wlm  has 
des  pate  h  e  d 
t  h  e  m  .  It 
s  h  (I  u  1  d  b  e 
stated,  in  pass- 
i  n  g,  t  h  a  t  a 
farmer  desirous 
ef  thus  sending 
his  milk  to 
London  for  dis- 
posal must  first 
agree  to  carry 
out  certain 
precautionary 
conditions.  These  are 
of  his  water  supi^l)'  by 
and     his    cattle    by    a 

The  former  sends  his  report  and  a  sample 
of  the  water  to  Lond(3n,  where  it  is 
chemical!)-  tested.  If  it  is  pro\-ed  to  be  unfit 
for  dair_\'  purposes,  the  farmer  is  invited  to 
arrange  for  a  different  supply  ;  if  he  refuse, 
then  his  milk  will  not  be  received.  Should 
the  veterinary  surgeon  report  also  that  an\' 
of  his  cattle  are  in  any  way  defective,  he  is 
asked  to  withdraw  them  fn.im  the  herd.  On 
the  farms  belonging  to  the  A)desbury  Dairy 
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the     examination 

a    medical    officer, 

veterinar\-    surgeon. 


officer  and  the  veterinary  surgeon,  the  former 
giving  particulars  of  the  general  sanitary 
and  hygienic  conditions  of  the  farm  and  its 
surroundings. 

The  milk  being  recei\ed  in  churns,  the 
.seals  are  broken,  and  a  sain|jle  taken  and 
tested  with  a  lactometer.  Another  sample 
is  also  taken  in  a  small  can,  which  is 
sent  into  the  laboratory  for  analxsis.  The 
contents  of  the  churns  is  then  turned  into  a 
large  metal  receiver,  passing  through  pipes 
into  a  tank,  being  strained  fom-  times  en  route. 
Having  been  well  mi.xed  in  the  tanks,  it  is 
Company   the   water  is    tested   twice  a  j'ear,      run  off  into   the  recei\ers  beUnv,  where  men 

are  bii.sy  filling  churns  for 
the    da\''s    deli\erv.      The 


but  reports 
are  recei\ed 
once  a 
month  from 
both  t 
in  e  d  i  e  a 
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contents  of  each  churn  is 
weighed  and  measured  in 
one  o[)eration,  the  results 
being  indicated  on  a  metal 
dial.  I'.ach  deli\ery  cart 
is  fitted  with  two  churns, 
which  are  identified  with 
the  man  in  charge  by 
marks  —  a  number  and 
initials.  A  sami)le  of  the 
milk  is  taken  before  it 
leaves  the  premises,  and 
is  tested,  and  an)'  milk  the 
man  ina\'  bring  back  is 
also  testeil.  In  addition 
to     this,     inspectors     are 
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constantl}'  moving  about  on  the  rounds,  and 
will  unexpected!}'  swoop  down  upon  a  cart, 
helping  himself  to  a  sample  of  the  milk- 
then  in  process  of  delivery,  for  the  purposes 
of  analysis. 

But  now  let  us  take  a  peep  into  the 
laborator}-.  The  apartment  is  filled  with 
bottles  of  chemicals  and  analytical  parapher- 
nalia. The  "  doctor,"  as  the  analyst  is 
general!)-  called,  is  busy  among  the  bottles. 
What  happens  when  a  sample  of  milk 
reaches  his  hands?  The  specific  gravity 
is  at  once  (jbtained  with  the  aid  of  the  lacto- 
meter ;  the  temperature  is  also  taken,  with 
a  standard  of  60°.  Tlie  "  doctor "  next 
tests  for  fat.  A  little  sulpliuric  acid  is  poured 
into  a  graduated  glass  vessel,  with  a  narrow 
neck  ;  then  eleven  cubic  centimetres  of  milk 
and  one  cubic  centimetre  of  fusel  oil  are  added. 
The  vessel  is  tightly  corked,  well  shaken,  and 
placed  in  a  centrifugal  machine  for  fi\e 
minutes.  The  acid  dissolves  e\er_\-thing  but 
the  fat,  which  floats  about  in  globules.  The 
action  of  the  centrifugal  machine  causes  these 
to    rise    to    the    top    and    form   into  a   layer. 


Then,  b\-  comparing  the  solids  which  are  fat 
and  the  solids  which  are  not  fat  with  the 
specific  gravity,  a  result  is  arrived  at  which 
should  agree,  or  nearly  so,  with  a  registered 
standard.  If  it  does  not,  then  the  milk  has 
been  watered,  and  in  all  probabilit}-  there  is 
trouble  brewing  for  soinebod}'.  All  the 
sample  cans  containing  milk  thus  tested  bear 
the  name  of  the  farm  from  which  the  milk  in 
bulk  has  come,  so  there  is  no  difficult}-  in 
licating  the  source  of  the  adulteration. 

It  is  in  this  laboratory  also  that  the  water 
from  the  farms  is  tested.  It  sometimes  happens 
that  the  water  is  found  wrong  at  a  farm 
which  has  been  supplying  milk  for  some  time. 
The  last  consignment  so  received  is  naturally 
open  to  suspicion,  so,  in  order  to  make  it 
perfectly  safe,  it  is  sterilised,  and  converted 
into  butter.  The  supply  is  also  discontinued 
from  this  particular  farm  until  the  water  is 
]3ut  right,  or  should  the  farmer  refuse  or  be 
unable  to  rectif}-  it  the  contract  is  at  once 
concluded.  These  precautionar}-  measures 
sometimes  lead  to  threatened  actions  for 
damages  on  the   part   of  angr}-  farmers,  but 
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not'uiiiL;'  c\'er  comes  of  tlicm.  The  [)rinci|)al 
cause  of  water  coiU.iniination  is  escaping 
sewage. 

In  the  case  of  large  distriijuting  agencies 
keeping  tiieir  own  cows  tiie  modus  operandi 
is,  of  course,  somewhat  different.  They  run 
dairy  farms  in  various  pails,  in  which  are  to 
befoiuul  the  \  er\-  latest  appliances  for  dealing 
with  milk  in  \ariou 
reccntl}'  visited  one  o 

which  was  admirably  organised  and  con- 
ducted. There  were  man_\-  cows  in  residence, 
including  some  fine  Kcrr_\-s,  Shorthorns,  ,uid 
De.Kter.s.  All  the  stalls  were  labelled  with 
particulars  as  to  -when  born,  calved,  last 
record,  percentage  of  fat,  milk  \ield,  grain 
feed,  etc.  Cows  which  render  milk  fir 
special  jjurposcs — inxalids  antl  infants — are 
fed  on  meal  and  ha_\-. 

In  dealing  with  the  milk   supply   it  reall_\- 
seems    that    the    distributors    have    reached 


get  into  it  from  the  outside  of  the  udder, 
the  milker's  hands  or  clothes.  The  milker 
wears  a  special  milking  suit,  all  white,  and 
the  hinckiuarters  of  the  cow  are  co\erecl 
with  a  white  cloth.  When  the  operation  is 
concluded,  the  milker's  clothes,  the  cloth  from 
the  cow,  and  the  stool  are  all  placed  in  a 
steam  chamber.  When  the\'  are  subsequently 
ways.  The  writer  taken  from  this  the\'  may  not  appear  literally 
these  establishments,  clean,  but  the_\-  are  bacteriokjgicall}'  pure.  A 
new  piece  of  cotton-wool  is  used  at  every 
milking,  a  \-ear's  cost  of  this  article  alone 
being  a  not  inconsiderable  item.  The 
argument  f)r  all  this  is  that  bacteria  find 
their  nourishment  not  in  the  milk  itself, 
but  in  the  impurities  which  are  sometimes 
contained  in  it  ;  it  is  practicall)-  a  process  of 
star\ing  them  out.  When  we  have  banished 
dirt  we  shall  ha\e  heard  the  last  of  bacteria> 
bacilli,  microbes,  germs,  etc. 

But    even    these    measures   do    not    satisfy 


the   superlative  degree    of   precaution.      The      certain    f)lk,  whom   the   dealers  are   justified 


orthodox  method  of  milking  will  not  do 
to-da\'.  Men  are  now  principally  empkned 
in  extracting  the  lacteal  beverage,  and  the 
operation  is  performed  in  due  scientific  form. 
The  pail  is  a  large  metal  receptacle, 
fitted  at  the  top  with  a  strainer;  o\er 
this  is  placed  a  la\-er  of  cotton-wool. 
The  milk  is  thus  doubly  strained  direct 
from  the  udder,  and  kept  clear  from 
any    impurity    which     might    otherwise 


in  dubbing  fiiddists  and  crank.s.  Said  an 
authority  to  the  writei",  while  discussing  the 
subject,  "  If  we  could  deli\cr  the  milk  in 
churns  straight  into  the  people's   pitchers,  we 
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could  do  ten  times  the  work."  It  is  the 
botthng  and  sterihsing  which  occup_\-  so  much 
time.  Even  the  water  which  is  used  in  the 
preparation  of  special  kinds  of  milk  and  for 
■cleansing  utensils  is  bacteriologically  treated 
b\-  being  passed  through  a  condenser.  There 
is  also  a  cold  storage  in  which  the  bottles  of 
milk  are  kept  in  water  of  a  certain  tem- 
perature. 

-Another  interesting  department  is  that  of 
humanising  milk  for  infants.  This  entails  a 
great  deal  of  time  and  labour,  and  is  carried 
out  under  the  direction  of  a  doctor.  A 
mother  desirous  of  dispensing  with  the  natural 
function  of  nourishing  her  offspring  will 
consult  her  medical  adviser,  who  in  turn 
instructs  the  dairyman.  A  milk  is  then 
prepared  which  corresponds  as  nearh'  as 
possible  with  breast  nourishment,  but  it  is 
\aried  in  strength  and  quality  according  to 
the  age  of  the  child.  The  milk  is  put  up  in 
bottles,  sealed,  and  labelled  with  the  name  of 
the  mother.  A  book  is  kept  by  the  dairyman 
in  which  is  to  be  found  a  table  of  treatments, 
identified  by  numbers.  The  doctor  instructs 
the  dairyman,  "  Treatment  No.  — ,"  and  the 
milk  is  made  up  accordingh'.  Sometimes  a 
child  becomes  ill  through  being  fed  not  wisely 
but  too  well,  on  ordinar)-  milk  ;  the  dair\-man 
is  then  called  upon  to  minister  to  it.  It  is 
calculated  that  to  bring  up  an  infant  on 
humanised  milk  costs  2s.  a  dav. 


Frequentl)-  milk  is  buttled  and  supplied  to 
persons  going  abroad,  to  be  consumed  on 
the  voyage.  For  this  the  bottling  is  done 
quickly  so  that  the  milk  has  as  little  contact 
with  the  air  as  possible.  Under  these  con- 
ditions it  is  possible  for  it  to  keep  sweet  for 
a  twehemonth. 

The  A}-lesbur_\-  Dair\'  Company  alone  deal 
on  an  a\erage  with  35,000  gallons  of  milk  a 
week,  A\hich  they  receive  from  a  hundred 
different  farms.  The  Express  Compan}-  has 
si.xty  cows  at  its  picturesque  farm  at  Finchle\", 
and  the  product  of  these  is  distributed  over 
a  very  wide  area.  The  Ma}-pole  Dairy 
Compan)'  ha\'e  between  300  and  400  branch 
establishments  throughout  the  United  King- 
dom. In  Ireland  the\'  ha\e  about  twenty. 
At  Congleton  and  Market  Drayton  they  have 
two  dairies,  both  fitted  with  the  latest  and 
most  appro\'ed  appliances.  In  the  busy 
season  at  Congleton  the\'  deal  with  3,000 
gallons  of  milk  ever}'  day,  brought  in  from 
surrounding  farms.  There  are  many  other 
large  and  well-known  firms  of  milk  dis- 
tributors whose  names  are  as  familiar  to 
the  consumer  as  the  beverage  it.self. 

Viewed  generally  the  milk  industry  is  in  a 

health}'  and  prosperous    condition,  and   con- 

siuners  ma}-  rest  assured  that  every  possible 

precaution  for  their  safety  is  taken   b}-  those 

engaged   in    the    distribution    of  one    of  the 

greatest  necessities  of  life.        u,.,.,  ,.   t  r,^ 
°  riI-,AR\     LEE. 
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THE    DOCKS    OF    LIVERPOOL. 


IIVERl'OOL  is  an  imposiiiL;  rather  than 
^  a  beautiful  citw  A  place  is  Ljreat,  it 
may  be  said,  in  proportion  as  it  appeals  to 
the  inia^^ination.  Regarded  thus,  Li\-crpool 
stands  high  in  the  ranks  of  the  world's  cities. 
It  has  man\'  splendid  buildings  and  noble 
institutions.  That  cluster  of  buildings  of 
which  St.  George's  Hall  is  the  magnificent 
centre  is  not  easil)-  matched  for  grandeur  in 
any  tnwn  in  Kngland.  Hut  Liverpool  is  a 
city  irregularly  laid  out,  and  tlie  hasty  visitor 
is  mostl}'  struck  by  the  haphazard  arrange- 
ment of  the  streets  and  the  lines  of  dreary 
warehouses  here  aiid  there.  Comeliness  is 
IT  it  wholly  sacrificed  to  the  utilitarian,  but 
it  is  certainl}'  less  evident.  In  many  cases 
the  fine  buildings  are  lost  in  narrow  streets 
or  among  a  huddle  "f  nld  unlovely  structures. 
In  this  respect,  of  course,  Liverpool  is  b\' 
no  means  peculiar,  but  it  has  sharj^er  con- 
trasts between  the  grandiose  and  the  stiuali<l 
than  are  generally  to  be  noted. 

Hut  outward  appearance  is  no  clue  to  the 
greatness  of  the  city.  Liverpofil  is  the  centre 
of  a  stupendous,  worldwide  trade  ;  it  li\-cs, 
miives,  and  has  its  being  by  reas(.)n  of  its 
traffic  with  the  distant  continents  of  the 
globe.  Howe\er  parochial  may  seem  its 
day-to-da}-  existence,  its  interests  are  so 
extensive  and  cosmopolitan  that  the  outlook 
of  its  citizens  must,  of  necessity  almost,  be 
spacic)us  and  inspiring.  Its  streets  arc  a 
reflection    of    the    universal    ramifications    of 


Liverpool's  mighty  traflc  ;  tlic  foreigner  i.s 
\cr\'  markedly  ti  >  the  ture  among  the  busy 
throng.  The  commerce  of  the  cit}'  is 
sensitive  to  a  degree  to  the  fluctuations  of 
the  world's  markets,  but  particularl)'  so  are 
those  homes  of  thrills  and  excitements  the 
Cotton  and  Corn   ICxchangcs. 

Yet,  fur  all  its  gigantic  and  far-reaching 
trade,  Liverpool  is  comparati\ely  young.  The 
era  of  its  prosperity'  dates  Ijack  not  much 
finTher  than  a  hundred  and  fifty  \'ears.  In 
1571  a  writer  rlescribed  it  as  "a  decayed 
tnwn,"  whale\er  tiiat  may  mean  ;  and  a  print 
i>f  a  hundred  )-ears  later  exhibits  an  un- 
iinposing  little  \illage.  .Abciut  the  end  of 
the  seventeenth  centur\'  the  income  from  the 
Corporation  estates  reached  the  princely  sum 
of  thirteen  pounds.  The  eighteenth  century 
saw  the  town  set  fairly  on  its  legs.  At  the 
beginning  of  the  nineteenth  century  the 
population  was  80,000  ;  at  llic  end  it  was 
o\er  640,000. 

Hut  the  real  histor}'  of  Liverpool  is  tlic 
history  of  the  docks.  The  first  dock  was 
begun  in  1709.  This  old  or  wet  dock,  which 
contained  an  area  of  3  acres  1,890  \-ards, 
and  which  was  completed  in  17 15,  has  long 
ago  disappeared,  the  present  Custom  House 
being  erected  on  its  site.  I'oUowing  the  Old 
Dock,  others  were  built,  and  Liverpool  ro.sc 
gradually  in  the  ranks  of  I^ritish  seaports. 
The  completion  of  the  Duke  of  Hridgewater's 
famous   canal   was  a    very    material    help    to 
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the  rising  pnrt,  fur  it  bnaight  it  into  com- 
munication with  the  manufacturing  towns  of 
South  Lancashire.  Looking  back,  one  sees 
that  the  growth  of  Liverpool  as  a  great 
centre  of  shipping  was  inc\itable.  As  one 
writer  has  put  it,  it  had  Lancashire  at  its 
back  and  the  Atlantic  in  front.  Lancashire 
was  a  magnet  for  the  raw  material  of  the 
world ;  and  Liverpool  is  naturallv  the  sea- 
port for  the  county,  through  w  hich  its  imports 
and  e.xports  most  con\enientl_\'  pass.  The 
steps  in  Liverpool's  progress  are  the  develop- 
ment  of  the   cotton  trade  and    coal    mining, 


example,  we  find  that  in  the  }'ear  1898-99, 
compared  with  1897-9S,  there  was  a  decrease 
in  the  number  of  sailing  vessels  of  410  and 
a  decrease  in  the  sailing  tonnage  of  nearl}- 
85,000,  while  the  grand  total  of  steam  and 
sailing  \-essels  showed  an  increase  of  858  and 
718,740  tonnage. 

In  thus  tracing  the  history  of  the  Liverpool 
Docks  we  have  emphasised  the  e.xternal 
influences  which  have  effectively  assisted  its 
development,  Ijut  full  crerlit  must  be  given 
to  the  men  of  Liverpool  for  far-reaching 
initiative  and  enterprise.  That  Liverpool  has 
been  a  pioneer  is  [jrovcd  bv  the  constrLiction 
earl}'    last    century    of    the    Liverpool    and 
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the  opening  of  factories,  and  the  construction 
of  railwaj's.  The  rapiditv  with  which  the 
port  has  grown  to  its  present  dimensions 
cannot  be  more  strikingly  e.xhibited  than  by 
citing  some  available  figures.  In  1770,  2,073 
vessels  paid  dues  amounting  to  iJ'4,142  ;  forty 
years  later  the  ninnber  of  vessels  had  in- 
creased to  4,746  with  a  tonnage  of  450,060, 
and  the  dues  came  to  ^23,379.  By  1850 
there  were  20,457  ves.sels,  the  tonnage  was 
2,S37>337i  and  the  dues  ^211,743.  For  the 
closing  year  of  the  nineteenth  centurv  the 
figures  were  :  Vessels  24,870,  tonnage 
12,380,917,  dues  paid  /^ 1, 042,926.  Naturally 
the  abolition  of  sailing  vessels  and  the  in- 
crease in  the  size  of  steamers  may  reduce  the 
number  of  vessels  using  the  port,  but  the 
tonnage   shows   no  diminution.     To  take  an 


Manchester  Railwav',  and  also  by  the  Over- 
head Electric  Railway — opened  in  1893  — 
which  runs  along  the  whole  length  of  the 
docks,  and  which  at  the  time  of  its  opening 
was  the  first  successful  electric  railway  of  any 
size  in  I",un>pe.  But,  apart  from  that,  the 
great  ship])ing  companies  are  monuments  of 
industrv.  .Such  organisations  as  the  White 
Star,  the  Cunard,  and  the  Elder-Dempster 
lines  have  not  been  brought  to  their  present 
perfection  without  independent  conception 
and  abundant  energ\-.  Without  dock  de- 
velopment, however,  such  monster  lines  could 
not  exist,  and  so,  in  studying  Liverpool  from 
whatever  point  of  view,  we  are  forced  back 
to  those  mighty  structures  along  the  Mersey 
banks — the  ]iride  of  Liverpool  and  one  of  the 
prides  of  Britain. 


Till 
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The  docks  ol 
Liverpool  lie 
along  the 
Merse)-,  extend- 

iiii;'  for  seven  cm- 
eight  miles,  like 
a  great  system 
of  fortifications. 
A  sea  \v  a  1  1, 
h  r  okcn  o  n 1 y 
where  initraiicc 
is  required  to 
the  docks,  en- 
closes the  whok' 
d  istance.  I  n 
that  im[)osing 
range  are  in- 
cluded nearl}- 

sixty  docks  and  fifteen  gra\  ing  or  repairing 
docks  ;  and  counting  the  Birkenhead  Docks, 
on  the  Cheshire  side  of  the  ri\-er,  we  ha\e 
about  a  hundred  docks  under  the  one 
management. 

In  the  early  stages  of  tlvjir  history,  tlie 
Liverpool  Docks  were  under  the  control  of 
the  Corporation.  As  the  estate  increased  in 
importance,  the  management  was  delegated 
to  a  committee.  About  the  beginning  of  last 
century,  the  clock  ratepayers  agitated  f(3r  a 
representation  on  this  body,  and  achiex'ed  the 
end  of  their  desires.  The  final  stage  in  the 
administrative  evolution,  however,  was  reachefl 
in  1 85  I,  when  an  Act  was  passed  consolidating 
the  docks  of  Li\erpool  and  Birkenhead  into 
one  estate  and  vesting  the  control   into  one 
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Trust.  Thus  the  IMersey  Dock  and  Harbour 
l?oard — a  Trust  which  for  the  extent  of  its 
business  has  scarce  a  parallel  —  came  into 
being. 

On  the  Li\erpool  side  of  the  Mersey  the 
centre  of  the  dock  system  is  occupied  by  the 
Landing  Stage,  which  is  at  all  times  and 
seas(jns  the  place  towards  whicli  \isitors  to 
the  city  natLu-ally  gravitate;  it  is  ever  a  .scene 
of  life  anfl  bustle,  and  from  it  one  obtains  an 
unrivalled  view  of  the  traffic  of  the  river. 
This  unique  floating  structure  is  supported  on 
p(.)ntoons,  and  is  connected  with  the  shore  b\' 
seven  gangwa)-s,  besides  a  iloating  bridge  550 
feet  in  length  and  35  feet  in  width  for  the 
ferr\'  got)ds  traffic.  The  stage  is  2.463  feet 
long  and  80  feet  wide.  Here  it  is  that  the 
great  lines  and  the  Man.x,  Welsh,  and  Irish 
steamers  land  their  ])assengers.      I'lior  to  the 

construction  of  this 
stage    a  n  d   the 
deepening    of    the 
M  e  r  s  e  }'      Bar, 
Transatlantic  pas- 
sengers were  sub- 
jected to  nimierous 
clela\'s.      The    big 
steamers  were  fre- 
quentK"      detained 
outside     the     Bar, 
owing    to  want  of 
water,  and  the  ordinary'  pro- 
cedure  was   that    the   passen- 
gers   and  their  luggage   were 
brought    to    Liverpool    on    a 
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tender,  and  thence  borne  to  the  cit\-  stations 
in  cabs  and  'buses.  Nowadays  the  largest 
steamer  in  the  world  can  go  alongside  the 
Landing  Stage,  \\here  a  railwa)'  station  has 
been  constructed,  so  that  almost  within  fi\e 
minutes  of  their  arrixal  passengers  are  on 
their  wa\-  to  London  in  s]3ecial  expresses, 
which  run  in  connection  with  the  steamers. 
Before  passing  to  a  brief  review  of  the 
docks,  we  may  indicate  the  extent  of  the 
whole  .system.  On  the  Liverpool  side — which 
comprises  the  docks  situate  within  the 
borough    of-    Bootlc  —  the    total    \vatcr    area 


leum,  which  comes  from  .America  and  Russia, 
Liverpool  importing  nearl}'  a  quarter  of 
Britain's  annual  supply.  These  depots  have 
also  been  e.xcavated  in  the  solid  rock.  There 
are  si\t\'  chambers  altogether,  each  capable 
of  holding  1,000  barrels  of  oil,  the  total 
capacity  being  o\er  12,000  tons.  The  cham- 
bers are  se]jarated  from  one  another  by  a 
solid  wall  of  rock  five  feet  thick,  and  they 
are  so  constructed  that  should  an  accident 
occur  the  oil  cannot  escape  and  flow  into  the 
docks.  From  the  Herculaneum  e.xtends  a 
chain   of  comparatixcly  new  docks,    the  first 
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is  393  acres  3,807  xards,  and  the  c]ua_\'  space 
is  25  miles  923  yards.  The  Birkenhead 
Docks  ha\e  a  water  area  of  164  acres  4,190 
yards,  and  a  cjuay  space  of  9  miles  925  }-ards. 
Thus  the  total  water  area  of  the  Lixerpool 
and  Birkenhead  Docks  and  basins  is  557 
acres  3,157  \'ards,  anrl  the  total  qua}'  space 
is  35  miles  88  yards.  The  area  of  the  whole 
dock  estate  is  1,614  acres. 

Let  us  now  turn  to  a  sur\-e}'  of  the  clocks. 
First,  taking  those  which  lie  to  the  south  of 
the  Landing  .Stage,  we  find  them  compara- 
tively small,  and  in  scjme  cases  so  old  as  to 
be  almost  obsolete.  The  furthest  south  is  the 
Herculaneum,  which  is  interesting  in  that 
it  has  been  blasted  out  of  the  solid  rock,  and 
because   beside   it   are    the   depots    for  petro- 


of  which  is  the  Harrington  with  a  water  area 
of  nine  acres.  Then  comes  the  Toxteth  with 
a  water  area  of  ele\en  acres  and  the  most 
e.xtensi\e  transfer  shed  on  the  whole  estate. 
This  shed  has  a  ground  area  of  nearl\'  five 
acres. 

It  were  unnecessary  to  describe  in  detail 
all  the  docks  :  suffice  to  mention  those  pos- 
sessing features  of  peculiar  interest.  Still  in 
the  southern  .system,  then,  may  be  cited  the 
Brunswick-George  group,  which  consists  of 
about  a  dozen  small  docks — the  oldest  on  the 
Merse}-.  In  these  the  water  has  to  be  kept 
at  the  requisite  depth  by  means  of  pumping. 
Adjacent  are  the  warehouses  of  one  ni 
Liverpool's  greatest  trades — the  importation 
of  tobacco,  in  which  tlie  ?ilersey  .seaport  has 
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a  hii;h  pre-eminence.  For  the  more  expedi- 
tious handlintj  of  this  enormous  traffic  in 
tobacco,  another  warehouse,  which  is  said  to 
be  tlie  largest  structure  of  the  kind  in  the 
world,  has  been  built  at  the  Stanley  dock  on 
the  north  side  of  the  Landing  Stage.  This 
warehouse  covers  an  area  of  2 J  acres,  and 
comprises  fourteen  floors.  It  is  72 5 i  feet 
long  and  165  feat  wide.  The  floors  are 
designed  to  carry   100,000  tons. 

The  north  system,  part  of  which  lies  within 
the  borough  of  Bootle,  comprises  the  newest 
and  most  commodious  docks.  Altogether 
there  are  in  this  section  some  forty  wet  and 
graving  docks.  Those  nearest  the  stage  are 
for  the  most  part  devoted  to  the  very  large 
Irish  and  Scottish  trades.  The  extreme  north- 
end  docks  are  probably  the  scene  of  the 
!iea\iest  traffic  ;  most  of  the  great  American 
and  Canadian  lines  load  and  unload  here.  The 
Huskisson  Dock,  for  example,  is  seldom  tij 
be  found  without  a  White  Star  or  Cunard 
leviathan.  One  of  the  chief  trades  of  this 
part  of  the  docks,  as  indeed  it  is  of  Liverpool 
as  a  whole,  is  the  importation  of  cotton.  The 
annual  import  to  the  Merse_\'  port  is  nearh- 
three  million  bales,  which  is  practically 
eleven-twelfths  of  that  of  the  whole  country 
Perhaps  the  most  common  sight  along  the 
docks  is  the  lorries  laden  with  bulging  bales 
of  cotton  making  their  wa\-  to  the  numerous 
warehouses  throughout  the  cit\-. 


.Another  very  extensix'e  trade,  which  is 
almost  wholly  transacted  at  the  north  docks, 
is  the  importation  of  grain.  Special  ware- 
houses have  been  erected  for  this  traffic,  and 
at  the  Alexandra  Dock  a  granary,  after  the 
style  of  the  .American  elevator,  has  been  built 
capable  of  holding  120,000  tons.  The  annual 
grain  import  to  Liverpool  is  about  200,000,000 
tons.  The  timber  trade  is  another  very  large 
Li\'erpool  industry.  Its  chief  home  is  at  the 
Brocklebank  and  Canada  Docks,  in  the 
northern  system.  Naturally  this  industry 
demands  a  considerable  amount  of  space,  and 
along  the  docks  mentioned  there  is  quite 
a  street  of  timber  merchants'  offices  ;  and, 
though  the  aspect  of  the  wood-yards  is  not 
very  interesting  to  the  pedestrian,  the  scene 
from  the  0\erhead  Railway — from  which, 
by  the  way,  the  best  view  of  the  whole  sj'stem 
of  docks  is  ti )  be  had — is  singularly  impres- 
si\-e,  the  great  yards  with  their  immense  piles 
of  all  kinds  of  wood  presenting  a  picture  that 
cannot  fail  to  affect  the  imagination. 

The  Birkenhead  Docks  run  inland  some- 
what, and  thus  seem  less  massi\-e  than  those 
on  the  Lancashire  side.  The  two  largest, 
however,  are  the  biggest  on  the  Merse_\".  The 
West  Float  has  a  \\'ater  area  of  52  acres  319 
yards  and  a  lineal  qua\-age  of  2  miles  210 
yards,  while  the  East  Float  has  a  water  area 
of  59  acres  3,786  yards  and  a  lineal  quayage 
of    t    mile   1,673  3'ards.     The  ne.xt  in  size  to 
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tlicin  is  tlic  Ak-xandi'a,  in  Iviiitlc,  wiiich  lias 
an  area  i 't  li  irty-fiuir  acres  antl  a  qua}'  space 
of  ii,Si4  feet.  On  the  Cheshire  side  the  h\e 
cattle  trade  of  the  port  of  Liverpool  is  dealt 
with.  \ear!\-  half  of  the  cattle  imported 
into  Britain  enters  by  tlie  Mersey,  and  at 
Birkenhead  the  most  up-to-date  niclhods  are 
emplo}-ed  for  copinL;  with  the  trall'ic.  When 
the  cattle  are  landed  they  are  driven  to  the 
"  lairages  "  a  lew  yards  aw  ay,  where  they  are 
slaughtered.  Diuani;  the  season  as  many  as 
7,000  head  of  cattle  per  week  are  killed  at 
these  "  lairas^'es,"  and  in  a  sinL;ie  _\ear  300,000 
have  been  despatched. 

This  \ast  swstem  ol'  docks  is  worked,  under 
the  administrative  board  and  committee 
alread}'  described,  by  a  lartje  stall  nl  workers. 
Each  dock  or  section  of  docks  has  a  master, 
who  has  under  him  a  body  of  workers,  who 
have  chartje  of  all  that  goes  on  within  that 
particular  territory.  To  watch  the  dock- 
men  at  worl<  is  a  most  interesting  sight. 
But  the  sight  of  all  to  see  here  is,  sa_\-,  the 
Oa\!iiii  or  Caiiipduia  being  brought  out  or 
in.  A  slow  and  deliberate  process  it  seems — 
and,  indcetl,  when  one  considers  the  size  of 
the  average  liner  and  the  immense  loss  should 
any  accident  occur,  one  understands 
the  reason  for  the  care  and  watchful- 
ness. A  tug  leads  the  way  for  the  liner, 
and  another  hangs  on  astern  ;  and 
the  great  ship  is  mo\-ed  slowly  in  the 
wa\^  it  should   go  b\-  these  tin\'  craft. 


The  ob.ser\er  notes  with  satisfaction  that  the 
liner  is  being  safel\-  handled,  but  he  is  coii- 
fu.sed  by  the  multiiilicit}-  of  advisers ;  the 
captain,  far  aloft  on  the  bridge,  seems  to  have 
least  of  an_\-  to  do  with  the  movement  of  the 
ship.  Officials  on  the  dock  walls  seem  to  be 
tile  controllers,  biit  really  those  mainly  re- 
sponsible are  the  dock  men,  who  have  become 
e.xpert  at  the  delicate  work  by  reason  of  long 
experience.  At  last  the  great  shi|)  is  got 
safely  through  the  narrow  gatewa\'s  and  into 
tlic  spacious  Basin.  There  she  is  swung 
gently  roimd  by  the  tugs,  and  once  clear  of 
the  entrance  she  proceeds  under  her  own 
steam  to  her  anchorage  in  the  ri\er. 

i'rom  the  business  in  great  waters  to  the 
business  in  narrow  waters  is  but  a  short  step 
here,  for  canals  radiate  throughout  the 
country,  and  this  cheap  and  useful  methotl 
of  distribution  is  largely  empkn'ed.  Certain 
kinds  of  merchandise,  before  being  despatched 
to  their  destination,  are  stored  in  Li\'erpool, 
and  for  these  the  accommodation  is  immen.se. 
The  princii)al  article  kept  in  store  is  cotton, 
which  is  afterwards  sent  on  to  the  spinning 
centres  as  it  is  there  required.  .Another  in- 
dustry of  great  importance    to    a    seaport   is 
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cold  storage,  and  Liverpool  is  not  behind 
in  emplo\-ing  this  means  of  preserving 
perishable  imports  and  of  regulating  the 
market. 

Before  concluding  this  surxey  of  the  Liver- 
pool Docks  something  must  be  said  of  the 
dock  labourer  who,  for  all  his  humble  station, 
is  so  important  a  figure.  Tiie  majority  of  the 
Liverpool  dockers  arc  Irish  or  of  Irish  ex- 
traction, though  there  is,  too,  a  strong  Welsh 
element,  as  might  be  expected  in  a  cit_\'  which 
has  been  called  the"  Capital  of  the  Principality." 
The  total  number  of  dockers  is  about  j8,ooo, 
and,  working  at  full  pressure,  the  docks 
supph'  labour  for  some  15,000  of  these, 
leaving  a  dail_\-  margin  of  3,000  unemployed. 
But  busy  though  Liverpool  be,  it  is  not  often 
that  the  docks  keep  the  full  quota  of  men 
working  day  after  da}'.  Rather  must  one 
make  a  considerable  allowance  for  slack  time. 
Thus  is  the  docker  often  forced  to  lead  a  \'er\' 
precarious  life.  He  has  tn  toil  under  singu- 
larly difficult,  even  demoralising  conditions. 
Two  da\-s  a  week  he  may  be  sweating 
in  a  coal-bunker  and  fir  the  rest  of  the 
week  be  a  moneyless  idler.  It  ma_\-  be  that 
a  few  hours  yesterday,  a  few  to-da_\\  and 
an  all-night  spell  to-morrow  constitute  his 
week's  work.  His  occupation  is  of  necessity 
casual  and  fitful,  and  while  it  lasts  it  is 
physical!}-  sexen  ,  A  slight  improvement  in 
llie  regularit}-  of  ihe  docker's  emplo}-ment  has 
been  brought  about  b}-  the  bigger  companies 
dealing  directl}-  with  the  men,  but  the  smaller 
lines  and  the  coasting   shi]3i.iwners  still  have 


their    loading  and    unloading    done    through 
the  master  stevedores. 

In  this  sketch  of  the  greatness  and  of  the 
work  of  the  Mersey  port,  no  attention  has  been 
gi\cn  to  the  |3icturesque  aspect  of  the  docks 
and  river.  That,  perhaps,  can  be  readil}' 
imagined.  A  place  so  closel}-  in  contact  with 
the  far-off  and  wonderful  parts  of  the  world 
must  present  man}-  curious  and  interesting 
scenes.  But  most  wonderful  of  all  is  the 
grand  crowded  ri\er.  h'rom  the  Landing 
Stage  is  witnessed  a  great  panorama.  There 
is  a  never-ending  rush  of  ferr\--boats  that 
shoulder  into  the  Stage,  land  their  freight, 
and  in  a  few  minutes  are  a\\-ay  again  laden 
deep  with  humanit}-.  Tugs  are  darting  hither 
and  thither,  flats  witii  big  clums}-  brown 
sails  crush  along  almost  flush  with  the  water, 
and  in  mid-ri\er  is  alwa}-s  some  big  steamer 
anchored  or  moving  cautioush-  to  its  berth  ; 
beside  these,  the  hurr}-ing  of  the  smaller 
craft  resembles  nothing  .so  much  as  the  skim- 
ming of  flies  on  a  quiet  pool. 

Altogether,  docks  and  ri\er  must  appeal 
to  the  dullest  mind.  Than  the  former,  man's 
ingenuit}'  and  enterprise  have  few  grander 
monuments.  At  this  da}-  the\-  are  a  lesson 
in  the  histor}-  of  our  mercantile  marine,  on 
which  our  national  prosperit}'  depends.  The}- 
exhibit  the  steps  b}-  which  our  shipping  has 
advanced  ;  and  if  the  links  with  the  past  are 
being  rapidh-  removed,  there  remain  }-et 
material  for  the  imagination  to  picture  what 
has  been — the  timid  beginnings,  and  the  slow 
cautious,  successful  e\-olution. 

John  M.vcle.w. 
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\  the  little  kini;Tloin  \vea\'iny;  is  almost 
as  old  an  art  as  agriculture,  and  is  only 
second  in  importance  to  it.      l''(ii'  centuries 


OLD    WKLSH    SPINNING    WliliKI.. 

die  iarmer  was  also  the  weaver.  On  winter 
a\enings,  or  when  the  weather  was  inclement 
enough  to  dri\'e  e\en  a  Welshman  from  the 
fields,  the  good  Taffey,  with  his  famil_\-  and 
farm  hands,  sat  round  the  peat  fire,  w  inding 
and  twisting  the  \arii,  or  laboriously  working 
the  hand-shuttle,  to  the  rliN'thm  of  the  folk- 
song and  the  whirr  of  the  spinning  wheel. 
In     this      manner      the      industrious     and 


])aled,  banishefl  his  guest.s  to  Pembrokeshire 
that  the_\-  might  form  a  convenient  l:)uffer 
against  the  turbulent  Welsh.  Here  they 
generousl)-  repaid  his  questionable  hospitalit)' 
by  de\ eloping  the  rude  \vea\crs  of  Wales 
into  the  \er}'  corner-stone  of  the  Hritish 
woollen    manufacture. 

P'or  o\er  four  centuries  the  Welshmen  held 
the  lead  in  the  trade,  selling  their  stuffs  and 
"  w  hitlles  "  at  good  prices  to  the  "  .Shrewys- 
buiye  men,"  who  journeyed  twice  a  }'ear  into 
the  woollen  districts  to  bu)-  it,  or  to  the 
eager  merchants  at  the  Chester  fairs.  But 
the  end  of  the  eighteenth  century  brought 
the  great  inrlustrial  revolution  due  to  the 
introduction  of  machiner\-,  .and  domestic 
nianulacture  was  cripijled  b\-  the  fictory 
-.ystem.  The  larmer-weaxer  was  crowded 
out  of  the  market,  an<l  half  the  cottage 
manufacturers  drifted  to  the  factories,  while 
the  remainder,  clinging  to  the  methods  of 
their  fiithers,  contented  themsehes  with  a 
purel}'  local  cirstum. 

So  it  happens  that  the  domestic  and 
factory  systems  ha\e  ever  since  co-existed 
in   Wales,   the  latter  constantly   encroaching 


ingenious  peasantry 
of  cloth  almost  ex- 
actl>-  like  that  the 
Pdemings  of  the 
twelfth  century 
taught  their  ancestors 
to  m  a  k  e,  \v  h  e  n 
Henry  I.,  after  offer- 
ing them  an  as\-luiii 
in  England  from  the 
inundations  of  their 
own  countr}',  out  of 
comijliment  to  Queen 
Maud,  daughter  of 
the  Pari  of  Pdanders. 
finding  his  party 
larger  than  he  antici- 
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on  the  former.  Recentl)-,  ho\ve\er,  partl\- 
owing  to  the  .spread  of  education,  but  chiefly 
to  the  effort.s  of  the  Welsh  Industries 
Association  in  bringing  up  the  cottage 
products  to  the  requirements  of  to-day,  in 
regard  to  texture,  pattern,  and  \\ichh,  the 
domestic  weavers  have  more  than  held 
their  own  ;  the\'  have,  in  fact,  considerabh- 
extended  their  market. 
There  is  much  in  the 
weaver's  art  that  is 
admittedly  done  better 
b  y  h  and  than  b  y 
machine.  The  s\-mpa- 
thetic  fingers  can  help 
a  tender  place  in  the 
\-arn  where  the  machine 
^\■ould  break  it,  causing 
a  defect  unnoticeable  in 
the  "  milled  "  cloth,  but 
very  quickly  discernible 
Avhen  the  fabric  is  in 
use  :  the  hand  -  woven 
material  does  not  shrink, 
because  never  stretched 
to  the  unnatural  tension 
of    the     machine-made 


goods,  and  the  hand-"  carded  "  wocil  has  a 
softer  finish. 

W'hen  motor  power  is  desirable,  the  Welsh 
weaver  has  an  easil}'  accessible  and  ideal 
one  in  the  many  strong  streams  that  intersect 
his  countr}',  and  provide  also  pure,  soft  water 
for  bleaching  and  other  finishing  operations 
and  it  is  b}-  a  happ\-  combination  of  hand 
labour  with  water  power  that  the  cottage 
eavers  of  this  generation  are  succeeding. 
These  neighbour!}-  currents  were  first  em- 
plo}-ed  to  work  sj^inning  and  carding 
machines,  but  their  usefulness  is  being 
rapidh'   extended  to  other   processes. 

Vou  may  still  see  in  remote  districts  many 
a  lonel}'  wea\'er  \\orking  his  antique  hand- 
loom  in  the  laborious  production  of  an 
undeniably  durable  (for  it  does  not  show 
wear  under  three  generations),  but  other- 
wise unattractixe  material — the  same  that 
caused  a  traveller  to  complain  that  he  found 
it  impossible  to  sleep  in  a  room  w  ith  a  Welsh 
petticoat!  The  wool  is  not  properly  cleansed, 
and  the  natural  oil,  though  rendering  it  water- 
proof, also  renders  it  offensive.  The  designs 
are  conservatism  incarnate,  and  the  material 
too  narrow,  closely  woven,  and  highl}'  milled 
for  modern  degenerates,  who  desire  joy  to 
the  e}-es,  and  distrust  stuff  heirlooms. 
Howe\er,  these  faults  still  endear  it  to 
the  countr}-  population,  who  regard  e\er\-- 
thing  not  made  b_\-  the  Flemings'  receipt 
as  "  shodd}'."  So  the  unambitious  wea\-er 
still  earns  a  precarious  livelihood  by  producing 


SPOOLINt;    .MACHINE. 


WICLSII     COTTACl',     IXDrSl-RII'.S. 


361 


two  yards  of  nan'ow,  sUihhi  un,  w  alci'|)i'i  nif 
llamiel  in  sixteen  tnilsomc  hours.  Hut  lie  is 
fast  ch'ini;"  out.  II is  children  ha\c  made  tlie 
streams  their  ser\ants,  set  u|)  larL;x-r  looms, 
studied  modern  needs,  and  outL;ro\\n  thi- 
faults,  while  retainini^  the  \irtues,  of  the 
fabric    of   their  forefathers. 

Carmarthenshire,  Cardiganshire,  I'embroke- 
shire,  MontL;'omer_\-shire,  and  Merionethshire 
are    the    woollen    centres    of   to-da\'.      Thev 


Usually  whole  families  are  employed  in 
this  industry.  1  lomes  are  thus  kept  together 
ha])pil\-  and  profitalilw  and  the  dcpo])ulation 
of  the  rural  disliicts  checkefl.  The  fact  that 
these  wcirkshops  e.\ist  and  increase  in  the 
face  of  the  enormous  lactory  competition 
seems  to  jxiini  to  far  larLjer  possibilities. 

Many  of  ihest'  little  factories  are  but 
the  pictures(iuel\-  thatched  and  whitewashed 
cottages    dear    to    the    artist.     The    e\-ening 
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show  an  increase  of  about  9'5  per  cent,  of 
weavers  during  the  last  ten  )-ears,  which, 
considering  the  total  population  of  each  of 
these  counties  (excepting  Carmarthenshire  1 
has  seriously  declined  during  the  same  period, 
is  a  more  substantial  one  than  at  first 
appears. 

In  ^\'ales  and  Monmotithshirc  there  are 
now  o\"er  1,000  factories  and  workshops, 
emploj'ing  1,842  men  and  980  women,  and 
584  power-looms  at  work.  The  cottage 
weaving  machines  \aiy  from  the  first  fi}- 
shuttle  22-inch  loom  to  the  latest  improved 
Jacquard  e.xtra  double-wiflth  power-weaver. 
But  the  hand-loom  is  \er\'  generally  used. 
It  produces  about  twenty  yards  of  material 
in  a  da\-  of  tweKc  or  fourteen  hours. 
46 


|M'imroses  and  holhhocks  in  the  garden  |)atch 
are  spread  with  bleaching  stuffs,  and  the 
gnarled  apple  trees  roped  from  bough  to 
bough  with  drying  \-arn.  ISehind  the  cottage 
is  the  long,  low  wea\ing  shed,  where,  perha]is, 
as  many  as  three  Inisy  looms  are  working. 
Two  of  them  will  probably  be  hand-loom.s, 
but  the  third,  and  pritle  of  the  weaxing  family, 
is,  in  all  likelihood,  driven  b_\-  the  little  stream 
that  rushes  noisil\-  down  the  hill  through  the 
garden,  and  can  earn  as  much  in  a  day  as 
the  other  two  in  a  week. 

Abo\e  the  weaving  slied  is  a  loft  where 
sacks  and  haycocks  of  wool  are  storcfl,  anfl 
giant  balls  of  worsted  \arn  are  laid  ready 
for  the  greed)'  looms.  On  the  other  side  of 
the  l)us_\-,  litte.'cd  yard  is  the  wash-house,  with 
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its  row  of  huge  coppers,  and  tlie  wooden 
screw-presses  in  which  the  finished  material 
is  "  milled."  Beyond  this  is  a  much  dis- 
coloured plot  of  ground,  scattered  with  the 
ashes  of  many  fires,  broken  pots,  and 
wooden  spoons,  where  the  dyeing  is  done 
in  huge  cauldrons  over  earth  ovens. 

The  winding  machine  and  pattern  board 
are  usually  kept  inside  the  cottage  for  the 
leisure  hours  of  the  female  workers.  Often 
every  available  space  in  the  picturesque 
kitchen  is  crowded  with  "  prins,"  "  spools," 
and  skeined  _\'arn.  Sometimes  they  even 
encroach  on  the  parlour,  usually  kept  sacred 
t:)  "the  Book,"  Sundays,  and  funerals,  until 
tlie  busy  housewife  has  time  to  store  them 
in  the  big  wall  cupboard  by  the  settle,  where 
she  keeps  her  patterns  and  order-books. 

The  wool  is  bought  direct  from  the  fanners, 
the  price  paid  being  usualh-  about  ninepence 
a  pound.  It  is  sorted  fine  and  coarse,  and 
carefull}'  washed  by  the  cottage  weavers, 
who  then  send  it  to  a  local  factory  to  be 
spun.  Spinning  factories  are  now  usually 
worked  b\'  water  pt.iwer,  and  are  separate 
from  the  \\ea\ing  factories,  though  some 
weavers  own  small  yarning  machines.  The 
picturesque  spinning-wheel  of  old  has  de- 
generated into  lumber,  unless  it  has  been 
bought  and  promoted  to  the  high  estate  of 
a  boudoir  curio. 

Carding,    too,    is    often     now     performed 


inery.       Maciiines     called 

cker,"      "  scribbler,"     and 

are  in  general  use.     But 

tUy  fine  kinds  of  material 

is    carded    by    hand,    on 

account  of  the   softer 

finish    obtained.     The 

same  friendly    torrent 

that  moves   the  great 

spinning  machine  does 

the     winding     and 

skeining     for     the 

cottage    spinner,    who 

is  also  responsible  for 

the    cleansing   of   the 

yarn   fmm   the    oil  he 

mi.Ned   with    it    in   its 

manufacture,     and 

sometimes      for      the 

dyeing  of  it  ;  but  the 

superior    dress    goods 

are  usually  dyed  after  the_\-  are  wo\en. 

Spinners  receive  from  threepence  to  four- 
l^ence-halfpenny  a  pound  for  the  spinning. 
With  a  machine  carder  the}'  can  work  ninety 
I  )r  a  hundred  pounds  of  wool  in  two  days,  work- 
ing fifteen  hours  a  day  ;  they  thus  earn  £2  to 
^3  a  week,  allowing  for  working  expenses. 

The  d\'eing  is  now  the  chief  jjroblem  the 
Welsh  cottage  weaver  has  to  face.  His  looms 
have  been  improved,  and  his  taste  in  patterns 
has  been  educate^l  ;  he  has  learned  to 
thoroughly  wa.sh  the  oil  and  grease  from  his 
wool,  to  sj^in  it  so  that  it  shall  be  light  and 
soft,  as  well  as  strong  and  durable,  to  apply 
power  where  desirable  while  retaining  the 
excellence  of  his  hand  finish,  and  to  admire 
his  product  without  that  hard  and  shining 
surface  from  o\er  "  milling "  that  was  so 
dear  to  his  ancestors  ;  but  to  obtain  the 
delicate,  fashionable  colours  remains  with 
him  a  technical  difficult}-,  and  he  is  often 
obliged  to  send  his  dress  materials  to  the 
great  clyeworks  of  England  and  Scotland. 
So  far  in  this  matter  he  has  no  sort  of  com- 
bination, and  must  pa}'  for  his  d}'eing,  carriage, 
etc..  at  the  ordinar}'  retail  rate  ;  the  natural 
result  being  that,  as  he  finds  this  class  of 
goods  gives  him  more  tnjuble  and  less  pnifit 
than  flannels,  tweeds,  petticoats,  and  shawls, 
he  deserts  it  for  them.  Yet  it  is  in  the  finer 
hand-finished  stuffs  that  he  is  so  capable  of 
excelling. 
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The  Ahcrvstw  illi  ("<  lUot^c  has  alrcaily  taken 
actiiiii  ill  tliis  matU'i",  and  cxlcnsiun  lectures 
and  technical  schools  are  111  >\v  heiny  ori^anised. 
A  little  instruction  and  initial  expense  are 
alone  needed.  The  WcKh  ha\e  always  been 
expert  d\'ers  ol  the  old  sort.  There  is  the 
famous  secret  black  (We  of  Carmarthenshire, 
the  concoction  of  which  is  now  known  oiiK' 
to  one  old  spinner,  who  intends  comnui- 
nicatiiiL;'  the  receipt  to  his  nephew-  on  his 
deathbed.  It  is  a  ]^it}'  a  less  limited  usi- 
cannot  be  made  of  his  knowledge,  fir  tin; 
black  is  perfect,  and,  however  old  or 
maltreated  the  fabric  that  has  once  recei\ed 
it  ma\-  be,  it  is  nc\er  rusts'.  The  j^cner- 
ally  known  dyes  are  \'ei;etable,  and  are 
mostU'  Collected  b\-  old  wnmeii  from  the 
woods  and  hed;j;erows.  Ra_L;\\  ort,  damson, 
crottle,  logwood,  seaweed,  and  imijorted 
indigo  are  stewed  mysteriously  in  the  witch- 
like cauldrons.  The  rancje  of  colours  pro- 
duced is,  thoULjh  small,  prett_\-  and  absolutely 
trust  worth)-  in  sun  or  rain. 

The  natural  wools  of  Wales  are  particularly 
good.  There  is  a  breed  of  black  sheep  from 
whose  coat  a  rich  dark-brown  cloth  is  pro- 
duced, and  another  of  different  ilk  whose 
winter  wool  becomes  a  pure  blue-grey  tweed, 

i^Tht'  illitstrntions    iittoiiif>ini\'ntg    thi5    iir/u/f    tnr  /loiu 

,:opyn'ir/i/  of  (\u 


while  the  white  fleece  f)f  the  mountain  sheep 
should  easily  rival  the  finest  (ierman  white 
wool  goods. 

L'ntil  the  technical  difficulties  of  scientific 
and  artistic  d_\-cing  arc  mastered  it  must 
be  in  the  manufacture  of  these  white  and 
natural  goods  that  the  cottage  weavcr.s 
succeed.  Their  natural  shirtings,  flannei.s, 
tweeds,  breeches  cloth,  petticoats,  and  shawls, 
in  pattern,  colour,  and  texture,  compare 
fi\ourabIy  with  the  l)est  in  the  market, 
while  as  the  result  of  .self-preserxation 
in  the  Welsh  climate  everything  produced 
on  the  cottage  looms  washes  well,  without 
shrinkage;  and  the  wearing-out  of  a  Welsh 
coat  is  still  a  matter  of  much  time  and 
difficult^. 

Welsli  cottage  weavers  of  to-day  earn 
about  /,  1  a  week.  This  means  eighty 
vartls  of  flannel  at  the  wholesale  ]irice 
of  f  )urpence-half])enn_v  a  yard,  less  one- 
third  fir  attendance  of  boys,  shuttles, 
looms,  etc.  Often  his  j)rofils  are  further 
docked  by  one-tenth,  ov\ing  to  his  lack 
of  combination  in  selling,  which  necessitates 
his  trudging  to  the  fairs  and  markets  with 
his  produce,  in  the  media-val  manner  of 
h'^  ="icestors.  ^,  ^,.^.  j^^,,,,^,, 

I'liolo^riiphs   s/'i-<  ;ii/lv    tnkt-n  for    the  piii p05t\  and  aic  the 
■srll  011,1  Co..  Lid.) 
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THE    ENGINEERING    INDUSTRY. 


EXGIXEERIXG  has  a  much  wider  scope 
to-cla_\'  than  it  had  two  thousand  \-ears 
ago,  when  Archimedes  discovered  the 
theor}'  of  the  lever,  the  utility  of  the  pump,  and 
the  lifting  power  of  the  derrick.  The  modern 
engineer  alters  the  earth's  surface,  flings 
bridges  over  ravine  and  arm  of  the  sea, 
tunnels  beneath  mountain,  climbs  rugged 
slope,  dives  into  mine,  and  biu'rows  under 
great  cit\-.  He  makes  land  and  ocean  travel 
easy.  He  is  the  universal  helper  of  industry. 
The   ci\il   engineer   has  the  hi"'hest   social 


work  is  infinite,  and  his  in\'ention  and  handi- 
craft tend  to  decrease  human  slaverw  and 
to  make  life  less  laborious,  brighter,  and 
happier — though  to  the  end  of  time  some 
men  seem  destined  to  the  inexorable  fiat  that 
the\'  must  earn  their  bread  by  the  sweat  of 
their  brow. 

There  are  many  branches  of  engineering 
— civil,  railwa)',  mining,  sanitar}',  milling, 
marine,  naval,  militar_\-,  and  electrical  ;  and, 
with  the  newer  application  of  science  to 
industr)-,   the  aerial   engineer   may   soon    put 


position  ;    but  the   mechanical    engineer    has      his  brass  plate  on  door  of  city  office,  though 
a    position   of  great    usefulness,   because    his      his    working    plane    will    inevitably    be    the 

firmament. 

The  engineer,  civil  or  mechanical, 
is  indispensable  to  the  raihva\-,  for 
it  is  on  his  capacit}'  to  design,  con- 
struct, or  equip  that  the  line  depends. 
Telford,  the  builder  of  the  Menai 
-Susjjcnsion  bridge,  the  maker  of  the 
Caledonian  Canal,  and  the  delver  of 
-St.  Katharine's  Docks,  was  the  most 
notable  civil  engineer  of  the  opening 
of  the  nineteenth  centur_\- ;  but  George 
.Stephenson,  the  father  of  the  English 
railway  .system,  was  more  \'ersatile 
— he  combined  both  ci\il  and  me- 
chanical engineering.  In  his  career 
mechanical  engineering  had  the  first 
place,  ci\-il  engineering  was  simply 
SWING  BRIDGE  OYV.R  THE  WE.A.VKR.  ^^-^    accessorN"    or    an    'incident.      His 

THE  OPENING  AND  CLOSING  OF  THIS  IS  EFFECTED  BY  MEANS  OF       i„ventive  gcnius  was  coucentrated  on 

AN    ELECTRIC    MOTOR    WORKING    ON    A    CONTINUOUS   WIRE    ROPE.  ^ 

,r;.c,ot,.Myi„ui.yM,»,s.Ma,i,.y&ri:.„.L-H)  the  developuient  of  the  locomotive; 


•nil-:    i';\(;iM.i:ki\(.    ixDrsrin'. 
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tlic  track  it  ran  i.n.  the  l)ri(lL;c  it  cmsscil, 
(ir  tin-  tunnel  it  sliiirked  thr(iUL;h,  was  nicrcl\- 
iin  industrial  cunscqucncc  nl  the  enj;ine's 
progress. 

But    since    his    day    civil    engineering    has 
reasserted  itself  as  the  brain   power,  in  con- 
trast to  the  mere  labour  of  construc- 
tion.      No    obstacle   is   great   enough 


to  daunt  the  ci\  il  engineer  ; 
and  his  fight  with  and 
control  of  Nature  became 
more  dogged  ami  complete 
in  the  middle  of  the  last 
century,  when  Robert 
Stephenson  in  the  north  and 
Brunei  in  the  south,  both 
ci\il  engineers  cif  eminence, 
were  ri\als  in  the  principle 
of  raihva_\-  construction,  and 
particularK-  in  width  of  gauge 
and   in   bridgc-lniilding. 

As     a     pi'oof     ot      Robert 
Stephenson's  shrewflness  with 
regard   to  width   of  track,  the 
Great     Western      Kaihva)'     Company,     afti-r 
clinging  to  the  broad  gauge  for  many  years, 
abolishefl   it  and   adopted   the  narrow  gauge 
througliout  their  s\'stem  ten  years  ago.     The 


rigid  bridge  i.s  in  greater  demand.  'I'lie 
]'"orth  l^ridge,  engineered  b\-  .Sir  John  I'owler 
and  .Sir  Benjamin  Baker,  a  giant  am< ing 
dwarfs  in  comparison  with  other  bridges,  is 
formed  of  three  enormous  cantilevers,  or 
brackets,  resting  on    three  huge  piers;  or,  to 

gi\e  a   more  grajjhic 
de.scription,  the  pier.s 
might    be    Herculean 
men    sitting    in   huge 
chairs,    and    grasping 
with    each    iiand    the 
i(  iri/(  >ntal  connecting 
girders    that     u|)hold 
the    tr.ick.      'I'he    ex- 
tension     of      railway 
tr,i\el    an<l    of  good.s 
transit   has  led  to  tile 
establishment    of    an 
engineers'      depart- 
ment  on  e\er_\'  great 
railway,  and  the  chief 
engineer  is  really  the 
[encnd      ser\;mt      of 
the    comp;in)\ 
it  is  his  dut}-  to 
determine       the 
route,    to    make 
the  plans,  to  get 


THh    STKA.M    .NAVVV    AT    WUKK. 
Hinl/y  iiifjVir,/  !y  Mrssrs.  Il/a.'airr /SrKS.,  LI.1..  Hcrs:tir!li.  luar  I.roU.\ 


i'arliamentar>-  sanction  f  u"  the  line  ;  to 
engineer  the  various  works,  sidings,  stations, 
viaducts,  bridges,  and  tunnels;  to  be  on  the 
alert  for  possible  extensions  ;  to  efficiently 
u.se  of  the  stationary  engine  has  been  revived  maintain  the  iiermanent  way  ;  and  on  some 
on  electric  tramway  and  niilw.ay,  but  ihe  systems  to  maintain  canals,  docks,  and 
moving    locomotixe     has     superseded     it     on      landing  stages. 

the  steam-power    railway;    and    though    the  Nevertheless,    he    is    absolutel\-    powerless 

suspension  bridge  has  still   its  defenders,  the      without  the  out]nn  of  the  mechanical  engineer, 
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iPhoh--  supplied  hy  Ah-!srs.  .1/a!/!:-r  G-  Flan.  Ltd.) 

by  whose  industrial  skill  nearly  everything' 
in  use  on  the  system,  from  the  Bessemer  rails 
to  the  luxurious  train  and  the  signalling 
apparatus,  are  produced.  The  works  of  tlie 
Great  Eastehi,  Great  Northern,  Great  Central, 
Midland,  Great  Western,  and  London  and 
North  Western  are  striking  examples  of  what 
can  be  done  in  the  direction  of  mechanical 
engineering.  The_\'  are  all  capable  nf  turning;" 
out  a  complete  rail\va\'  equipment,  and  excel 
in   locomotive  making  and  building. 

The  London  and  North  Western  Railwa_\' 
Company,  sending  upon  their  track  a  grand 
type  of  locomotive  that  runs  over  a  mile  a 
minute  between  Liverpool  and  London,  are 
not  aver.se  from  the  interchangeabilit\- of  parts 
in  engine-building,  particularly  of  c}'linders, 
valves,  connecting-rods,  axle-boxes,  and  other 
fittings.  They  can,  at  their  Crewe  works, 
■erect  a  locomotive  in  a  month,  in  a  fortnight, 
or,  in  emergenc}-,  in  a  day ;  but,  ho\\e\er 
•quickly  they  build  it,  the  engine  when  in 
steam  is  a  credit  to  the  builders.  It  neither 
leaks  nor  runs  away,  like  some  <)f  the 
American  engines,  with  a  fortune  in  coa 

Meantime,      the      pessimist      who 
croaks  about  the  decadence  of  British 
industry    would     do     well     to     I'un 
through    the     Salford     L'on- 
works  of  Messrs.  Mather  and 
Piatt,  Limited,  at  Manchester. 
The  whole    place    is  alert  to 
keep  abreast    cif   the   foreign 
competitor,     and     that    e\"en 
with    thfe    fairest    and    most 
healthy  conditions  of  emplo\'- 
ment    and    the    adoption    of 


the  eight-hours  day.  No  labour-sa\-ing  device 
is  neglected,  cither  for  the  outside  market  or 
for  use  in  the  works.  There  is  the  swish 
of  plane  and  the  noise  of  hammer  in  the 
pattern  shop,  the  clang  of  toil  in  the 
fi  irge,  the  mo\  e  c  if  men  in  the  foundry,  and 
the  tinkling  din  of  a  thousand  bits  of  brass 
in  the  upper  storey,  in  which  vaKes  and 
all  small  fittings  are  fiishioned  b_\'  machine 
and  hand  ;  but  the  great  shops,  [jarticularly 
the  erecting  shop,  are  comparatively  silent. 
Nearl}-  all  the  machinery  is  driven  by  electric 
motors,  and  the  machine  tools,  moving 
automaticalh'  and  doing  their  \arious  tasks, 
from  the  manipulation  of  the  raw  material 
to  the  output  of  the  finished  article,  give 
one  the  notion  that,  instead  of  finely  created 
contri\-ances  of  iron  and  steel,  they  are 
sentient  beings ;  though,  like  Galatea,  the_\' 
are  without  the  gift  of  speech,  and  do  not 
argue  whatever  burden  of  work  they  ha\-e  to 
bear. 

In  the  mechanical  engineering  shops  much 
hca\_\-  machiner)-  and  appliances  are  in  course 
(jf  making  and  building.  The  huge  filters, 
gra\it_\-  and  pressure,  for  filtering  the  water 
from  lake  or  river  for  town  or  village  supply, 
or  for  the  purification  of  effluent  water  from 
factories,  look  like  iron-clad  fortresses.  The 
surface  condensers  built  for  the  Manchester 
Corporation,  to  condense  the  exhaust  steam 
from  the  enginesdriving  the  dynamos  that  work 
the  cit}'  electric  tramways,  are  perhaps  the 
largest  of  their  kind  in  the  country,  and  dis- 
tinctive for  careful  workmanship  both  in  their 
huge  castings  and  brass  tube  plates.  Here  is 
a  stationary  armature  ring  for  a  d}-namo  fjr 


U'lioto  supftied  I'y  Messrs.  Bycwett,  LiitdUy  &  Co.,  Ltd.,  Patricroft,  near  Manchester.) 
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electric  power  and  lis^liting'  purposes,  really 
a  gigantic  wheel,  capable  of  far  greater  possi- 
bilities than  Holbein's  "  Wheel  of  Fortune  "  ; 
there    is    an    improved    high  -  lift    centrifugal 


brous  machines,  are  toved  with  without  an\- 
great  physical  strain.  \'ard  and  shop  are 
equipped  with  ground  or  overhead  traxelling 
cranes  ;  and  the  heaviest  castings  are  broui/ht 


pump,   which,  coupled  to   an   electric  motor,      with  celerity  and   placed   in   position   in   the 
will  force  water  to  a  head  of  120   feet  with      fine  erecting  shop  as  easil}-  as  if  they  were 

feathers.  The  mech- 
anical engineer  seems 
to  be  a  swarthy  and 
robust  chrysalis  n( 
tlieelectrical  engineer. 
The  two  departments 
are  interdependent, 
and  both  go  to  make 
a  perfect  w  l:ole.  The 
fact  is  demonstrated 
in  a  hundred  wrvs  in 
the  \arious  shops  in 
which  cipen  or  closed 
steel-clad  motors, 
compound  engines, 
condensers,  d_\'namos 
(including  the  Edi- 
son -  11  o  p  k  i  n  s  ( 1  n 
dynamos),  pumps, 
and  textile  machinery 
( including  electrically 
dri\-en  calico  printing 
machines,  and  a  ver_\- 
skilfull)'  constructed 
sample  colour  print- 
ing machine  for  the 
Tokio  School  01 
1  e  c  h  n  o  1  o  g  }•  in 
Japan),  as  well  as  all 
kinds  of  ingenious 
appliances  for  sewage 
purification  and  sani- 
tar}-  engineering,  are 
made. 

In    c\ery    part    of 

tiic    v\nrks,    from   the 

pattern    shop    to    the 

gallery  of  the  erecting 

shop,  \\here  the  great 

armatures  are  being  equipped  f<ir  their  electric 

work,  there   is   evidence    of   strenuous   brain, 

originating    and    controlling  mechanical   and 

hand     labour  ;      and     w  ith     all    this    acti\it\' 

and    responsibility    the     head     of    the     firm, 

.Sir    William     Mather,     M.P.,    is    essentially 

broad-minded,   and    has    looked    far    be_\'ond 

his     worksh(>i)s,    in     his    well-doing,     to    the 


TWO  \'U':ws  <_)!•■   im-    I'Likth  liRnnji--. 

{fliflOrs ;  Cassill  is-  Co.,  Lhi.,  and  G.  It'.  Il'ilsfiii  &•  C,\.  .^bet-.trtti.) 


a  single  chamber,  or  360  feet  with  four, 
and  at  an  efficienc}'  of  o\'er  70  per  cent.  ; 
and  yonder  an  electricalh-  driven  three-throw 
variable  stroke  pump,  so  nicely  adjusted  that, 
while  the  speed  of  the  motor  remains  constant, 
the  stroke  of  the  plungers  can  be  altered 
by  hand  even  when  the  piunp  is  running. 
These,  and    many   other   apparenth'   cum- 


Til]'.   i:\(;i\i:i:ki\(-,    industry. 


S^'Q 


Valley  of  the  Nile. 
DuriiiL;'  his  \isit  to 
l'-K}'Pf>  ^\■hilc  at 
Kharlmim,  he  olVci'ed, 
entirel}-  at  his  own 
expense,  to  eqiiij)  tin- 
Gordon  ColIey;e  with 
ciiL^inecriiig  plant, 
w  i  t  h  a  V  i  e  ^\•  t  o 
manual  trainini;'  of 
the  nati\cs.       This  he 

is  doing;  he  is  ritting  the  school  of 
English  technical  instniction  in  the  far- 
away desert  with  steam  and  electric  engines 
and  machinery,  and  with  tools  of  \'arious 
kinds  for  wi irking  in  wood,  lead,  iron,  and 
steel,  so  that  the  sons  of  the  folkiwers  of 
the  Mahdi  may  become  adept  in  the  ele- 
mentary arts  of  mechanical  engineering. 

The  existence  of  the  mining  engineer  is 
chief!)'  remembered  at  the  time  of  great 
colliery  disaster,  when  he  is  [jrominent,  and 
often  heroic,  in  his  efforts  to  save  life  ;  but 
his  daily  work  is  equally  responsible.  He 
has  to  gauge  the  lie  of  the  mineral,  show 
the  trend  of  the  workings  likely  to  be  safest 
and  most  profitable,  to  insist  on  proper 
propping,  to  institute  haulage  and  winding; 
and,  now  coal-getting  has  been  to  some  ex- 
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tent  remo\cd  from  mere  hand  labour  to  an 
expt-rt  induslr}-,  he  must  be  ready,  whether 
ci\il  or  mechanical,  to  avail  himself  of  e\ery 
improvement  in  machiner\'.  I'erh.aps  the 
greatest  recent  inno\ation  has  been  in  the 
method  of  coal-getting  itself  The  miner 
has  for  years  picked  the  coal  from  beneatli 
the  face  ol  the  strata;  now  in  some  ])its 
the  coal  -  cutting  machine,  run  along  rails 
to  the  edge  of  the  coal  face,  whirls  its 
great  wheel,  dri\'en  hori/.ontall}-  l)y  com- 
pressed air  or  electric  motor,  into  the  solid 
coal,  and  cuts  it  to  such  a  dc]ith  that  the 
upper  part  of  the  seam  falls  by  its  own 
weight.  The  machine  is  worked  by  the 
miner  in  a  sitting  posture  ;  and  he  can 
get  far  more  coal  with  it  than  with  the 
more  irksome  antl   laborious  i)ick. 
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The  great  city  not  only  tlirol)s  with  lil'c 
ant!  energy  ;  il  is,  despite  its  impm'it)'  of 
•itniospiiere,  often  healthier  than  the  hamlet, 
because  the  health  committee  of  the  corporate 
bod}'  and  the  sanitary  engineer  combine  to 
make  it  cle.m  and  wholesome.  The  copious 
supp!\-  of  filtered  w  atei',  the  extensixe  swstem 
(jf  drainage,  the  clearance  of  rubbish,  the 
scientific  purification  of  sewage,  an<l  the 
prompt  destruction  of  refuse  all  tend  to 
the  comfort  and  health  of  the  people  to  a 
far  greater  degree  than  the  haphazard  con- 
ditions of  life  in  a  rural  district.  The  engineer 
has  abundant  opjjortunity,  in  the  focussing 
of  immense  populations  in  great  cities,  to 
show  his  resourceiulness  ;  and  in  connecting 
such  lakes  as  Thirlmere  and  \')rn\\}-  with 
Manchester  and  Li\-erpool  for  water  siip|)ly, 
in  \-ast  schemes  of  drainage  and  other 
hygienic  projects,  and  in  the  electrification 
of  the  tramways,  he  has  exceeded  the 
estimate  of  Confucius  as  a  benefactor  of 
mankind,  for  he  has  conferred  upon  society 
both  pleasure  and  profit. 

The  engineer  is  necessary  to  the  building 
and  manning  of  the  ships  that  ha\e  made 
Britannia  mistress  of  the  sea  ;  and  he  designs 
ruul  rears  the  lighthouses  that  safeguard 
the  vessels  from  wreck.  There  is  no  great 
work  and  im  important  industry  that  is 
not  the  better  f)r  his  thought  and  energy. 
Me  is  \-ital  in  peace  ;  he  is  indis|jensable 
in  war.  The  Army  would  be  a  feeble  thing 
without  his  weapons  and  engines  of  ol fence 
and  defence  ;  the  Navy  ha.s  been  revolution- 
ised by  his  fertility.  The  old  three-deckers 
ha\e  gi\en  place  to  battleships  with  armour- 
clad  hulls  of  hardened  steel,  and  fitted  with 
defensive  machinery  and  gunnery,  scientific 
and  deadl}'.  The  triple  -  e.x[jansion  engine 
and  the  twin-screw  have  given  greater  speed  ; 
smokeless  powder,  tlie  quick-firing  gun,  the 
electric  search-light,  and  a  hundred  ingenious 
appliances  ha\e  intensified  modern  naval  war- 
fare. There  is  no  limit  to  the  possibilities  of  an 
engineering  career  on  shipboard,  and  in  the 
in\ention  and  construction  of  new  st\-les  of 
war-shi|os  ;  and  one  of  the  most  unique  de\'elo|)- 
ments  of  industrial  enterprise  is  seen  at  the 
works  of  Messrs.  Vickers,  Sons  and   Maxim. 

The  firm  not  onh'  make  defensi\-e  armour, 
but  the}'  turn  out  projectiles  that  will  go 
through     it     as    if    it    were    gingerbread,    so 


that  whichever  is  worsted  in  a  naval  engage- 
ment Messrs.  Vickers  ha\e  the  best  of  the 
argument.  .\t  I^arrow-iii-I'urness  thev  have 
ackjpted  conlri\ances  that  would  ha\e  amazed 
Englisli  engineers  in  the  mid-Victorian  era. 
The  self-charging  furnaces  are  a  revelation  to 
pig-iron  makers  accustomed  to  the  waggon- 
load  feeding  of  blast  furnaces;  and  electricitj' 
is  applieil  t(j  steel  jjlate  puncher,  or  machine 
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bolt  maker,  or  moves  the  huge  cantilever 
crane  that  travels  noiselessly  along  the  lofty 
[jlatform,  with  gigantic  arms  outstretched, 
dropping  an  armour  plate  here  or  a  ca]jstan 
there  on  battleship  in  process  of  building 
as  easilv  as  if  they  were  to_vs. 

What  strikes  one  about  engineering  is 
the  magnitude  and  diversity  of  it.  Engineer- 
ing ap])ears  to  be  a  huge  grapple  with  the 
forces  of  Nature,  anrl  inclines  the  faint- 
hearted to  say  that  a  great  engineer  is 
born,  not  made;  but  there  is  no  reason  why 
the  well-educated,  industrious  youth,  with  a 
liking  for  the  civil,  mechanical,  or  electric 
side  of  it,  and  with  a  vigorous  mind  and 
op])ortunitv  of  worksho]j  practice  and  tech- 
nical instruction,  should  not  rival  in  notable 
work  the  engineers  who  have  made  a  name 
in    history.  Jniix    I'kmjI.KTON. 
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A  STREET  MUSICIAN. 


X  London,  street  in- 
dustries form  a  much 
more  important  fea- 
ture of  open-air  life  than 
in  any  pro\incial  cit\'. 
Alike  in  number,  variet)-, 
and  service  to  the  com- 
munit}-,  they  are  peculiar 
to  the  Metropolis,  which 
depends  on  them  for  the 
satisf\'ing  of  its  daih' 
needs  to  an  extent  not 
paralleled  elsewhere. 

Among  those  who 
follow  street  occupations 
in  London  the  coster- 
mongers  are  the  most 
numerous  class.  Thc\' 
number  between  sixt\'  and 
se\'enty  thousand,  and  sell 
not  only  perishable  goods,  but  earthenware, 
old  clothes,  books,  sweets,  etc.  Some  of  the 
vendors  of  fish,  fruit,  and  vegetables  are  like 
ordinary  greengrocers,  and  possess  rounds 
which  the}'  work  regularly;  some — "draggers" 
— ply  their  trade  in  the  gutter  of  business 
thoroughfares ;  and  some  stand  in  the  street 
markets,  of  which  there  are  more  than  one 
hundred  in  the  Metropolis,  from  busy,  frows_\- 
"  Petticoat  Lane,"  with  about  eleven  hundred 
stalls,  displaying  e\'er_\-thing,  from  pickled 
gherkins  to  second-hand  cameras  and  surgical 
instruments,  to  suburban  marts  containing 
fewer  than  a  dozen  stands,  and  those  given 
up  to  nothing  beyond  fruit,  vegetables,  and 
fish.  The  men  who  sell  articles  which  Avill 
keep  for  an  indefinite  period  in\'ariably  carry 
on  business  in  these  street  markets,  or,  as  the 
costers  sa\-,  market  streets,  or  on  isolated 
"  pitches,"  and  for  this  reason  they  are 
technically  known  as  "  pitchers." 

There  are  several  grades  of  costermongers. 
In  the  first  rank  are  the  men  \\ho  own  a 
barrow  and  a  ponj-  or  donkey  ;  next  come 
those  who  hire  a  turn-out  at  a  cost  of  about 
6.S.  per  week,  plus,  of  course,  the  keep  of  the 
animal  ;  and  below  these,  perhaps  the  largest 
section    of   costers,  are    the    industrious    and 


resourceful  street  merchants,  whose  stock 
is  set  out  on  a  hand  barmw,  hired  at  the  rate 
of  IS.  per  week.  Numbers  of  such  men 
sell  on  commission.  A  prosperous  coster- 
monger  in  man_\'  cases  pro\'ides  a  dozen  or 
score  of  them  ^vith  both  stock  and  barrow. 
For  the  barrow,  which  he  himself  has  hired, 
they  must  pa_\-  at  the  usual  rate  ;  the  unsold 
stock  they  return  to  him,  and  give  him  a 
percentage  of  their  takings  for  his  trouble 
and   risk. 

Without  exception,  costermongers,  whether 
"big"  or  "little"  men,  are  a  hard-working 
class.  The  fish  vendor  has  to  be  astir  in  the 
small  hours  of  the  morning,  to  get  to 
Billingsgate  betimes,  while  the  fruit  and 
\egetable  dealer  js  usuall_\-  at  Co\ent  Garden, 
the  Borough,  Pudding  Lane,  or  Spitalfields, 
long  before  London  is  awake.  Sometimes 
he  \isits  all  these  markets  in  turn,  and  in  the 
end  finds  nothing  worth  buying.  Prices  rule 
too  high.  Occasionally,  the  lot  of  the 
suburban  coster  is  still  harder.  As  a  rule, 
he  does  his  marketing  in  the  afternoon, 
purchasing  then  the  commodities  that  he  will 
retail  on  the  following  da\-.  But,  after 
pushing  his  barrow  for  fix'e  or  six  miles  to 
Spitalfields,  he  ma_\-  be  unable  to  get  what  he 
wants,  and  consequent!}-  have  to  rise  at  three 
or  four  o'clock  next  morning  and  go  over  the 
ground  again.  Costermongers,  in  fact,  are 
among  the  most  hard-working  members  of 
the  communit}-. 

Included  in  the  ranks  of  these  street 
hawkers   are  a   good    man\-  men   who,  while 
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not  strictly  cnstcrmdnj^ers,  arc  generally 
classified  as  such.  There  are,  for  instance, 
\-endors  of  salt  and  hearthstones,  firewood, 
and  other  household  necessaries.  The  fire- 
Avood  dealers  are,  in  a  sense,  manufacturers 
as  well  as  retailers,  since  the)'  purchase  the 
raw  material,  saw  it  into  lengths,  chop  it 
up,  bundle  it,  and,  finally,  sell 
it.  Their  wood  they  obtain  in 
various  forms  from  man}- 
quarters  —  sleepers  from  the 
iron  road,  beams  and  planks 
from  old  buildings  in  process 
of  demolition,  packing  cases 
from  warehouses.  In  the  winter 
you  ma_\'  see  scores  of  them 
hovering  round  a  road  that  is 
"  up,"  in  quest  of  the  old  bhicks, 
which,  though  practically 
worthless  for  firedighting  pur- 
poses, make  excellent  chump 
wood  or  logs.  Notwithstanding 
the  many  sources  of  suppl}- 
open  to  firewood  merchants, 
howe\er,  they  are  not  infre- 
quenth"  thrown  on  their  beam 
ends  through  their  inabilit_\-  to 
obtain  any  st<jck. 

A  less  important  industr_\- 
<jf  the  street  is  that  of  the 
musician.  To  him  London  is, 
in  general,  a  place  of  hiberna- 
tion. In  the  summer  he  is  on 
the  road  or  at  the  seaside  :  it 
is  only  during  the  winter  that 
he    is    in    town.      Alone,    or    in 


Company  w  iUi  other  instrument- 
alists, he  then  "  works  the  pubs," 
pla)s  to  the  jjeoplc  waiting  out- 
side theatres  and  music-halls,  and 
makes  "  ])ilches  "  just  out  of  the 
full  tide  of  traffic.  In  his  most 
familiar  guise  he  is  a  cornet 
player  or  "  blower,"  and  lie  usually 
lakes  up  his  stand  on  the  edge 
of  ihe   kerlj. 

(hair-mentling,  tinkering,  and 
knife  and  scissor  grinding  consti- 
tute another  class  of  .street  in- 
dustries. 'I'he  munber  of  itinerant 
chair-menders  is  yearly  becoming 
smaller,  probably  because  much 
of  the  work  forincrK'  monopolised 
by  them  is  imw  done  at  the  institutions 
for  the  blind  ;  and  tinkers  are  likewise,  but 
for  another  reason,  dwindling  nqjidl}-,  though 
they  ma\-  (jflen  be  met  on  the  fringe  of 
Greater  I.oniion.  (irintlers,  on  the  other 
hand,  are  as  numerous  as  ever.  Mven  they, 
however,  feel  the  pinch  of  foreign  competition, 
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for  door-to-d(ior  grindery  is  one  of  those 
occupations  which  maintain  the  ItaHan  colon}' 
in   Clerkenwcll. 

Boot-blacking  is  one  of  the  great  industries 
of  the  London  streets,  giving  employment  as 
it  does  to  nearl_\-  one  thousand  persons. 
Those  who  follow-  it  are,  w  ith  the  exception 
of  the  boys  attached  to  the  Central  (Reds) 
Shoeblack  Society,  licensed  by  the  police — 
who  issue  about  800  permits  e\ery  \-ear — 
and  compelled  to  keep  to  the  particular 
"  pitches  "  for  \\  hich  they  are  licensed.  The\' 
cannot  roam  about  at  will  ;  they  must  stop 
at  such  places  as  are  assigned  to  them, 
however  unprofitable  they  may  turn  out. 

The  value  of  "pitches"  varies  enormously  ; 
but  it  mav  be  taken  that  the  adult  shoeblacks 
do  not  earn  nearly  so  much  as  the  boys 
belonging  to  the  various  brigades.     Men  have 


stood   all    <la_\-    for   less  than   a   shilling, 
whereas  fkn-ing  a  recent  \-ear  the  aver- 
age weekly  receipts  of  each   lad  in  the 
Central  (Reds)   Shoeblack  Societ}' — the 
oldest  organisation  of  its  class,  having- 
been  founded  by  "Rob  Ro_\-"  Macgregor 
in    1 85 1 — were   £1    5s.  2d.       The    total 
earnings    for   the    year    amounted    to 
^,'2,878   5s. ;  and  during  its  existence 
the     society    has    received    from    the 
public  f  n-  shoe-blacking  no  less  a  sun-|   than 
£120,550. 

Admirable  is  the  system  on  which  this 
useful  society  is  worked.  When  a  bo_\-  is 
admitted  to  the  school — and  no  applicant 
over  1 6  is  turned  away  if  there  is  room  for 
him — he  is  provided  with  unifisrm  and 
implements  out  of  the  general  funds.  He 
is  then  given  a  "  pitch,"  the  first  sixpence  he 
takes  at  which  he  is  allowed  to  spend  on 
a  dinner.  The  remainder  of  his  earnings  are 
divided  into  three  equal  parts — one-third  he 
retains  for  himself  as  his  day's  pay,  one-third 
is  kept  by  the  society  to  meet  his  expenses 
in  the  home,  and  the  remaining  one-third  is 
reserved  as  a  "bank"  for  his  benefit.  And 
this  apportionment  is  repeated  day  b\^  day  ; 
so  that  the  boy  gets  6d.  more  than  two-thirds 
of  his  earnings  [)cr  flicm.     But  he  does  not 
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kcc]i    to    Uic    "pilch"    nil    wliich    lie    bcj^ins.  intLTCsts,  and  lluis  tlic  \;iluc  of  (_)ld  "  pitches  " 

\\  ilh  a  \icw  to  giving;  all   tlit;  same  chance,  is  enhanced. 

the  supcriiUrndcnt  shifts  him  cxcry  three  or  Next  to  keeping  a  coffee  stall,  there  is  im 
four  da\s.  more    profitable    street    indiistr_\-   than    news- 
Some  ho\s  deri\e  lasting  benefit  from  the  paper  selling,   always    proxided   that  a  good 
societx'.       It    is    not    uncommon    for   a    lad' 


"  liank  "  to  amount  to  i."20  or  £;^o.  Numbers 
of  the  N'ouths,  to(_),  ]Xiss  into  the  Army  and 
the  Na\\-,  while  others  go  to  the  ('olonics 
or  obtain  permanent  aiul  remiincr.ili\e  ein- 
plo\-ment  at  home.  If,  indeed,  a  buy  does 
not  ]:irofit  by  the  societx's 
efforts,   he  alone  is  to  bl 

Coffee-stall    keep' 
business    ratlier    th 
dustry  ;  but,  w  hate 
be  called,  it  is  of  C( 
magnitude  in 
London.  There 
are  hundreds  of 
such  "  hotels  of 
the  p!)or  "  scat- 
tered   o\er    the 
city     e  \-  e  r  y 
night,  aiKJ  sur- 
prising   quanti- 
ties of  food  are 
sokl     at    them, 
m  u  c  h     of    it 
good    and    wholesc 
man     in     [)articular 
enviable     reputatii 
quality  of  his  ware 
tation     he     has 
not     on!)'     making    liis    own 
pastry,  but  even   roasting  his 
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connection  has  been  formed.  Some  of  the 
well-know  11  "  ])itches "  in  London  streets 
must  bring  in  their  f>rtunate  owners  from 
/.'to  to  £20  per  week,  and  in  a  few  ex- 
ce|)tional   cases  even   more. 

I'lut  there  is,  it   must   be  conceded,  another 
side    to   the  shield.      Most  of 
the  men   who  .sell  .some   par- 
n_\-  evening  journal 
ake    eighteenpence 
eluding  the  shilling 
that   the)-   re- 
ceive as   a  sort 
of  retaining  fee. 
Given    a     bad 
"  pitch,"  a  \en- 
dor     ma\'    not 
^ell     half-a- 
dozen    of    such 
sheets  in  a  day. 
T  h  e     g  r  e  a  t 
drawback     to 
the  trade  is  the 
11  11  111  1)  e  r     of 
;  "  who   embark   in 
;    the   school    holi- 
ns    of   youngsters 
eus\ending    for    a 
sometimes  mereh' 
for    pocket-money,    at    others 
to  "  help  mother,"  but  always 


own  coffee.      .Some  caterers  own  eight  or  nine      to  the  detriment  of  the  regular  street  agents, 
stalls  ;  and  the  extent  of  the  piles  of  edibles  Mower    hawking,  an    industry   peculiar    in 

and  the  oceans  of  coffee  disposed  of  at  the  .some  respects  to  London,  is  carried  on  soleh' 
best  of  such  conveniences  may  be  gauged 
from  the  fact  that  tlie  takings  range  from  ^4 
to  /'8  per  night.  With  a  turnover  of  onl)' 
/'4  nightly,  the  profit  is  at  least  £12  per 
week. 

Of  late  }'ears  many  coffee  stalls  ha\e  Cheapside,  buttonholes  are  obviously  the 
•changed  hands  for  considerable  sums,  due  mainsta_\-  of  business;  and  .so  on  at  other 
in  part  to  the  value  of  the  goodwill  and  in      recognised  "  pitches."    Of  course,  the  earnings 


by  girls  and  women.  Like  man\'  other 
occupations,  its  form  \aries  according  to 
localit}-.  .At  Islington,  funeral  wreaths  are 
mainly  sold  ;  at  Oxford  Circus,  big  baskets 
of  loose    flowers    are   ahva\'s    on    show  ;    in 


part  to  the  extreme  difficulty  of  making  a 
■"  l^itch "  at  the  present  time.  In  b\gone 
days  a  man  coukl  take  up  a  stand  nearly 
anywhere  ;  but  now  the  [police  keejj  a  sliarp 
look  out  for  squatters,  and  mo\e  them  on 
Jong    before    the\'    can     acquire    any    \'ested 


\ary  accordingly.  The  most  profitable  branch 
of  the  tr.ide  is  selling  buttonholes,  which 
enable  a  girl  to  make  as  much  as  7s.  or  8s.  a 
day.  The  best  customers  ;ire  City  men  ;  the 
worst,  ladies — they  frequently  demand  so 
much    for   their    monew 
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For    their    stock    flower-girls    visit    Covent 
Garden  about  6  a.m.     Making  their  purchases 


quickly,  they  usual!}-  go  straight  to  their 
stands,  and  remain  on  them  till  they  are  sold 
out.  Except  on  Saturda_\-  night,  they  try 
to  avoid  taking  any  flowers  home,  because 
thc\-  ha\e  nowhere  to  keep  them,  and  would 
suffer  loss  in  consequence.  In  this  they  are 
not  always  .successful.  But,  in  spite  of  this 
and  other  drawbacks,  the  majority  of  them 
make  a  moderate  livelihood. 

Of  less  prominent  industries  of  the  London 
streets  a  long  catalogue  might  be  drawn  up. 
Among  the  food  vendors  are  muffin  makers, 
stewed-eel  sellers,  and  the  cooks  who  fry 
potatoes  before  your  ej-es.  I~or  the  children 
there  are  balloons,  flags,  and  windmills,  and 
many  nther  old  favourites,  for  the  most  .part 
home-made.  The  penurious  are  catered 
for  b}-  the  dealer  in  old  hats  re-furbished 
to  look  like  new.  To  minister  to  that 
common  want,  "  a  relish  for  tea,"  there 
are  the  hawkers  of  shrimps,  winkles,  and 
watercress. 

But   there   is    no    end    to    London's    street 

industries.     The_\'  constitute  an  inexhaustible 

side   of  the   great  cit_\-,   and    are    constantly 

increasing  to  meet  public  requirements  or  to 

exploit  new  ideas. 

T.  W.  Wilkinson. 
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IN    THE    BAKBKK  S    SHOP. 

{Phcto  iuppUed  by  Miss  Weston.) 


W.  bluejacket 
>f  to-chi}'  differs 
cons  i  derab 1 y 
from  the  "jolly  tar " 
of  Nelson's  time.  .As 
far  as  bra\cr}-  and 
handiness  are  con- 
cerned there  is 
nothing  to  choose 
between  our  gallant 
seamen  who  fought 
at  Trafalgar  and 
those  who,  in  default 
of  seeing  service  ,on 
their  proper  element, 
checkmated  the  Boer 
gunners  round  Lad_\- 
smith  a  n  d 
stormed  the 
enemy's  well- 
nigh  impregnable  position  at  Graspan  ; 
but  socially  there  is  a  wide  gulf  be- 
tween the  two.  The  hand\--man  has 
long  ceased  to  be  the  drunken,  dis- 
sipated, improvident  fellow  his  ancestor 
was  ;  he  is  cleaner,  thrifty,  better 
educated,  and  a  bit  of  a  scientist  to 
boot. 

Service  in  the  Ro\-al  Xa\y  offers 
great  attractions  to  well-behaved  men 
and  boys.  It  provides  continuous 
employment  at  a  good  rate  of  pa_\-  up 
to  the  age  of  50,  and  to  that  of  55 
in  certain  ranks  and  ratings ;  and 
amongst  other  advantages,  notably 
those  of  seeing  the  world  under  pleasant 
conditions  and  having  a  chance  of 
acquiring  distinction  b\'  zeal  and  gal- 
lantry, carries  with  it  life  pensions  at 
expiration  of  service  and  empUn'ment 
in  the  Civil  Ser\  ice  after  being  pen- 
sioned. 

Boys  are  entered  for  training  as 
seamen  between  the  ages  of  15^  and 
1 6 J.  Every  boy  previous  to  being 
entered  must  satisf\-  the  e.xamining 
officers  that  he  is  of  robust  frame, 
intelligent,  and  of  perfectly  sound 
48 


and  healthy  constituticm,  that  he  is  able  to 
read  and  write,  and  that  his  height  and 
measure  are  sufficient.  Again,  ever)'  boy 
must  bring  with  him  a  certificate  of  birth 
or  a  declaration  from  his  parents  and 
guardians  that  he  is  of  proper  age  ;  also 
the  consent  in  writing  of  his  parents  or 
guardians  to  his  entering  the  Royal  Navy 
and  to  his  engaging  to  serve  until  he  shall 
have  completed  tweKe  years'  continuous 
service  from  the  age  of  18.  It  should  be 
noted  that  boys  who  have  been  in  prisons 
or  reformatories  are  not  received,  while 
industrial  school  boys  have  to  -obtain  the 
special  permission  of  the  Admiralty,  which 
makes  strict  inquiry  into  their  antecedents. 
Having  passed  the  final  medical  e.xamination 
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at  a  Naval  Depot,  the  canditiate  is  sent  t<i 
one  of  the  harbour  trainini;-  shijjs,  where 
he  commences  his  career  with  the  rating;' 
of  a  seconcl-chiss  boy  and  pa}-  at  6d.  ]ier  day, 
which  his  good  contliict  may  increase.  Whilst 
a  bo)'  is  in  the  harbour  training  ship  he  is 
credited  with  ^lo  to  enalile  iiim  to  provide 
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clothing  and  bedding.  In  course  of  time 
he  becomes  a  first-class  bo)-,  and  is  sent 
to  a  sea-going  training  ship  ;  and  at  iS 
the  bo\'  becomes  a  man  and  is  rated  an 
ordinary  seaman,  receiving  the  sum  of  is.  3d. 
per  da)-,  which  increases  to  is.  "d.  when 
he  becomes  an  able  seaman.  It  is  also 
possible,  however,  to  enter  the  Ro\-al  Navy 
at  a  slighth'  later  age — namely,  as  a  }-outh 
between  i6f  and  iS  \-ears  of  age.  These 
youths  are  entered  for  six  months'  training 
in  a  sea-going  training  shij),  for  the  first 
three  months  as  second-class  boys  ;  then, 
if    their    conduct    has    been    satisfactor\-,    as 


first-class  boys.  On  completion  of  training, 
and  attaining  the  age  of  18,  the)-  are  rated 
as  ordinar)-  seamen  and  drafted  to  the  depots 
for  general  serxice  under  the  same  rules  and 
rates  of  pa\-  as  those  who  enter  as  bo\s  in 
harbour  training  ships. 

Men  and  l)o\-s  suppl)-  their  own  outfit, 
towards  the  cost  of  which  an  allowance 
is  made  on  entr\-  and  again  on  re- 
engaging. The  k\i  ■>f  pctt)-  officers, 
seamen,  artificers,  stokers,  bo)-s,  and  all 
other  I'atings  not  specially  provided 
fi)r,  comprises  1  monkcN'  jacket,  I  jcrsex', 

1  comforter,  2  pairs  of  serge  and  cloth 
trousers,  4  pairs  of  duck  trousers,  2 
serge  and  3  duck  juin|jcrs,  2  jumi)ers 
with  collar,  2  serge  and   2  drill    frocks, 

2  check  shirts,  3  flannels,  2  pairs  of 
woollen  drawers,  2  cholera  belts,  3  Jean 
collars,  2  pairs  of  socks,  2  black  silk 
handkerchiefs,  2  cloth  caps,  i  sennet 
hat,  1  pair  of  half  boots,  I  knife,  2 
hunards,  i  bed,  i  blanket,  and  2  bed 
co\-ers — to  mention  onl)-  the  principal 
articles.  The  seaman  keeps  his  papers 
and  personal  possessions  in  a  specially 
provided  recejitacle  kno\\-n  as  a  "  Ditty 
Box." 

Soon  after  he  has  attained  the  rating 
of  ordinary  seaman,  the  bluejacket 
undergoes  a  course  at  a  gunner)'  school, 
cither  at  Wdiale  Island,  Plymouth,  or 
Sheerness  ;  but  a  scheme  has  recentl)- 
been  matured  for  transferring  a  large 
[jroixM-tion  of  the  instruction  in  gunnerv 
from  the  gunner)-  schools  on  land  to 
the  sea-going  fleet,  and  for  confining 
the  further  education  in  gunner)-  scho(.>ls 
to  those  seamen  who  show  special 
titude.  Nevertheless,  we  must  de\ote  a 
few  lines  to  the  gunner\-  school  at  Whale 
Island,  which  is  the  most  jierfect  in  the 
\\()rl(l.  Whale  Island  is  a  mud  bank  in 
I'ortsmouth  Harbour,  which  has  been  re- 
claimed from  desolation,  and  laid  out  with 
commodious  officers'  and  men's  quarters, 
g\-mnasiums,  parade  grounds,  and  an  im- 
portant edifice  known  as  the  "  Batter)" 
The  last-named  is  a  long,  low  building,  fittetl 
up  so  as  to  reproduce  the  conditions  pre\ail- 
ing  on  board  ship.  Practicall)-  e\er)-  t)-pe  of 
naxal  ordnance  will  be  found  therein,  grinning 
through    port-hole    or    casemate  at  the  open 
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water.  Man_\-  of  tlie  guns  arc  fitted  with 
tubes,  wliicli  enable  them  to  fire  niinialin'e 
pn^icctilcs  at  tari^ets  representini;'  sliips, 
which  are  equipped  with  an  in.L;enious 
mechanism  causing;'  them  {.\  roil  al)out  as 
ships  roll  on  the  waxes.  This  instruction 
is  also  carried  out  at  nii^ht,  when  the  L;'un- 
si_L;hts  are  electrically  illuminated.  Out  of 
doors,  the  seaman  is  practisefl  in  field-Liun 
and  machine-L;un  drill,  rille  ]jractice,  and 
cutlass  drill,  and  here,  too,  he  learns  all  about 
ammunition  antl  fuses.  I-"urther,  he  under- 
goes instruction  in  elementary  fortification 
and  rocket  drill  for  s:i\ing  life  at  .sea.  About 
1,500  men  are  present  at  a  gunncrx'  school 
course,  aiul  at  those  held  on  Whale  Island 
the  men  are  most  comfortably  housed  and 
fed,   and   allowed    plent\'   ol    lecreation. 

A  man  lea\es  the  gunnery  school  with 
a  certificate  as  first-  or  second-class  seaman 
gunner.  A  man  with  a  first-class  certificate 
may  be  further  trained  to  ciLialifv  as  a 
gunner)'  instructor,  or  he  may  xolunteer  for  a 
torpedo  course  on  board  one  of  the  tor]iedo 
school  ships. 

When  a  man  has  gained  sufficient  ex- 
perience of  a  seaman's  duties,  and  is  a  good 


helmsman,  leadsman,  etc.,  with  a  fair  know- 
ledge of  gunner)-,  he  is  rated  an  able  .seaman, 
from  which  rating  lie  ma\'  ]jass  up  to  be 
leading  .seaman,  ix'tt\-  officer,  and  chief  petty- 
officer.  .\  man  having  been  seven  years  at 
sea  (one  )-ear  of  which  as  pctt_\'  officer)  is 
eligible  for  ]3romotion  to  warrant  officer, 
and  to  the  commissioned  ranks  of  chief 
gmmer  and  chief  boatswain,  witii  ])a\-  \ar\ing 
from  5.S.  6d.  to  12s.  a  da\-.  The  rank  of 
w, arrant  officer  is  the  highest  which  seamen 
can  as[)ire  to  in  the  ordinar_\-  cour.se  of  events; 
but  those  of  exemplary  conduct,  who  may- 
distinguish  then-iselves  In-  acts  of  gallantry, 
are  eligible  to  hold  commissions,  after  under- 
going an  examination,  in  such  rank  or 
position  as  the  .\(hnir,-ill\-  may  decni  them 
worth)-  to  receive  and  competent  to  fill. 
\\  arrant  officers,  howev-er,  ma)-  retire  witli 
the  honorar)-  rank  of  lit.-utenanl  and  a  pension 
of  £  1  50  per  annmn. 

Now  let  us  briefi)'  describe  the  bluejacket's 
life  afioat.  On  the  da)-  a  ship  comniissions. 
the  ratings  told  off  to  her  go  on  board  from 
the  de|)ot,  and  as  each  man  is  told  off  lie 
receives  a  card,  which  tells  him  his  exact 
]-)lace  ii-i  his  new-  donn'cile.      l-"rom  it  he  learns 
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the  watch  and  mess  he  belongs  to,  liis  place 
at  the  fire  stations  and  in  the  boats,  and 
his  location  for  duty  when  the  ship  goes 
to  quarters.  It  should  be  added  that  the 
men  are  divided  into  two  watches,  those 
on  the  left-hand  side  of  the  vessel  being 
known  as  the  Port  watch,  and  those  on  the 
right-hand  side  as  the  Starboard.  Nothing 
could  be  more  perfect  than  the  working  of 
the  marvellous  mechanism  that  comes  into 
force  when  one  of  His  Majest)''s  ships  hoists 
the  pennant.  From  lower  deck  to  bridge, 
every  man  knows  his  place,  and  what  he  has 
to  do  when  he  gets  there.  To  the  uninitiated 
the  work  may  seem  eas_\-,  simpl)'  because 
ever_\'thing  mo\es  smoothly  and  well  ;  but 
the  fact  of  this  smoothness  and  perfection 
implies  that  a  vast  amount  of  forethought  and 
care  has  been  exercised  in  advance. 

When  the  stores  and  provisions  and  am- 
munition have  been  taken  on  board,  the  ship 
weighs  anchor  for  the  purpose  of  undergoing 
her  steam  trials,  which  proving  satisfactory^ 
she  departs  for  good  to  ^\■hate\■el■  [Dart  of 
the  ocean  the  Admiralty  has  assigned  to  her. 
Ever)'  bluejacket  is  sent  on  foreign  service  for 
a  period  of  three  \-ears. 

Of  course,  the  routine  observed  on  board 
ship  differs  slightl)'  according  to  the  part  of 
the  world  the  latter  may  be  in  at  the  time, 
but  tlie  following  description   of  a  seaman's 


da}-  afloat  may  be  accepted  as  fairl_\-  repre- 
sentative :  \\'ork  starts  at  4  a.m.,  and  the 
ship  must  be  clean  b\'  8  a.m.  The  cleaning 
])r<)cess  usuall}'  commences  with  "something 
with  sand,"  and  in  fine  weather  "  Jack  "  loves 
paddling  about  with  a  scrubbing-brush  and 
hose  in  an  inch  or  two  of  sand  and  water. 
Cleaning  wood  and  brass-work  with  the  bath- 
brick  and  emery  paper  follows,  and  every 
man  takes  a  pride  in  trying  to  make  his  own 
little  bit  of  brass  brighter  than  those  of 
others.  The  work  of  cleaning  is  punctuated 
b_\-  breakfast  between  6.30  and  /  a.m.,  and  at 
8  a.m.,  or  thereabouts,  the  guns  come  in  for 
attention.  At  8.30  a.m.  the  men  parade  in 
di\'isions  and  are  inspected  by  the  officers, 
while  after  "  Di\isions  "  come  pra\'ers.  The 
latter  being  performed,  the  bluejacket  has  a 
little  leisure,  in  which  to  enjoy  a  "  relish " 
from  the  canteen  and  a  whiff  of  his  pipe; 
then  he  has  to  attend  drills  and  exercises 
lasting  till  11.30  a.m.  At  12  ('eight  bells) 
the  bo'sun  pipes  to  dinner,  which  consists 
either  of  i  lb.  of  salt  ])ork  with  split  peas  or 
I  lb.  of  salt  beef  with  flour,  raisins,  and  suet, 
or  preserved  beef  or  mutton  in  lieu  of  the 
pudding  materials.  Every  alternate  da_\-  ]  lb. 
of  preserved  potatoes  or  rice  are  issued,  while 
tliere  is  also  a  weekl\-  issue  of  3  oz.  of  oatmeal 
and  small  quantities  of  mustard,  pepper,  salt, 
and  vinegar.     Grog  is  served  out  after  dinner, 


EVEKM).\^'     I.ll'l'.     1\     llll-:     K()\-.\I.     N.W\' 


381 


friim  a  lart;c  tub  iii>t:iil)c(l  w  illi  the  loyal 
toast — "  The  King,  God  bless  him  !  "  The 
grog  is  prepared  at  12.30,  under  the  e)-es  of 
an  officer,  e\'ery  man  being  entitled  to  half 
a  pint,  made  up  nf  1  part  runi  to  j;  parts 
water.  Men  not  taking  it  reeeixe  instead 
a  mone_\-  allowance  ei|ual  to  i{d.  e\cry  two 
days.  Youngsters  luider  20  years  of  age 
are  not  allowed  grog,  and  are  known  in 
consequence  as  "  Nordenfelts." 

J-"roin  1. 1  5  to  3.30  p.m.  there  is  more  drill 
for  one  watch,  the  other  going  below  mean- 
while, and  at  4.30  p.m.  the  decks  are  tidietl, 
preparatory  to  supper,  after  which  the  men 
^.  change  into  their  night  rigs  and  leisiu'e 
\follows.  At  7.30  the  crew  "stand  l)y  ham- 
n".iocks,"  antl  at  S  |).m.  the  first  w.itch  muster- 
At  8.30  p.m.  there  is  a  final  clean  up,  and 
fiftieen  minutes  later  the  order  "Out  pipes  and 
sm>:)king  lanterns"  is  given,  and  the  Com- 
m.'inder  makes  his  nightly  round.  B_\'  10  i).m. 
the  crew  of  the  floating  fortress  are  sound 
asleep.  Needless  to  say,  there  is  a  regular 
routine  of  "  exerci.ses."  One  da}'  it  is  torpedo- 
I  et  practice;  another  it  is  action  or  target 
practice,  when  ex'cry thing  is  cleared  a\va_\'  from 
the  deck  which  could  possibl_\-  interfere  with 
ti'ie  fire  of  the  guns  ;  another  it  is  "  Man  and 
ar  n  boats"  for  gam  practice,  the  bi)ats  forming 


u|)  in  line  abreast  and  iuing  with  their  i2-|)r 
and  3-pr.  quick-firers  and  Maxims  at  a  target 
500  _\ards  aw  a)'  ;  and  on  another  it  is  boat- 
sailing  exercise,  which  training  has  a  practical 
object,  for  landing  parties  can  sail  quicker 
than  row,  hence  tlie  former  is  always  made 
use  of  when  ]5ossible. 

Thur.sda)'  is  "Make  and  mend  clothes  day," 
and  is  regarded  as  the  bluejacket's  half- 
holida}'.  \V'hcre\er,  the  wide  world  over,  a 
British  man-of-war  ma\-  be,  the  usage  is  the 
same,  and  has  been  regularlx'  ob.served  ever 
since  King  William  1\'.  in  tlie  the  "twenties" 
of  the  last  century,  as  Duke  of  Clarence  and 
Lord  High  Admiral,  first  instituted  the 
{practice. 

One  or  two  details  ought  to  be  added 
before  lea\ing  the  subject  of  the  seaman's 
da_\-.  15reakfast  antl  supper  are  made  off 
an  allowance  of  .{  o/,.  tea,  1  oz.  chocolate, 
2  ()/.  sugar,  and  I  .^  lb.  biscuit.  In  harbour, 
however,  the  seaman  is  allowed  I  .J  lb.  of 
bread,  I  lb.  \egetables,  and,  one  day  a  week, 
I  lb.  of  fresh  beef  or  mutton.  The  messes 
are  strictly  di\ided.  .\mong  tlie  officers,  the 
cajitain  has  his  meals  alone,  while  the 
remainder  of  the  commissioned  ranks  are 
iii\ided  between  a  wardroom  and  a  gmiroom 
mess,     d'hen  there  is  a  warrant  oflicers'  mess; 
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while   on    the    lower    deck    the    chief    pett}-  cli\iclccl   into  eiii^nneer  officers,  artificers,  and 

officers,  the  stokers,  and  the  able  seamen  are  stokers. 

nicely  divided.  Engineer    officers    enter    this     branch    b\- 

Before    pas.sing    on    to    other    branches    of  competitive    examination    between    the    ao-es 


the  Service,  it  has  to  be  noted  in  regard  to 
the  seaman  class  that  a  number  of  bo\-s  in 
the  training  ships  are  selected  for  the  signal 
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of  14  and  17,  and  go  through  a  course  of 
technical  training,  lasting  four  or  fi\e  \-ears, 
at  the  College  at  Ke}-ham. 

1  he    engine-room    artificers    must 
be      competent      workmen  —  fitters, 
copper-smiths,     boiler-makers,    etc. — 
and  can  join  the  .service,  after  passing 
an    examination    in    the   "  three  R's " 
and    the    practical     management    of 
steam   engines    and  boilers,    between 
the    ages    of    2\    and   28.     The}'    are 
entered     as     chief    petty     officers,     a 
])osition  which  carries  with    it  man     • 
])rivileges.       The    pa}-     on    entr}-       y 
38s.  6d.  per  week,  rising  to  45s.  ■     is 
after    twehe    years'    service.      A    6d. 
eight     }-ears'    serv'ice     the}-    becoifter 
eligible  b}-  examination  for  advanc'Tie 
ment  to  rating  of  chief  engine-roo.-e- 
artificer,    at    from    ^Qs.    to    52s.    6'-''n 
per  week,    while,  when   in  charge  (-d- 
engines,    the\-   receive  at    least   /s.  ^^f 
week  extra.  ^a 

Xo    previous    experience    is  nece'- 
sary    to    enter    as    a    stoker,    the  f(i<^s- 
limit  being   18  to  28.     But  simple  *ige 
the    operations   of  a    stoker   ma}-  '  as 
thought    to    be,    it    requires    six     be 
twel\-e  months  to  develop   him   fro'  to 
a  novice.      His  chief  work  is  to  tri.)rri 
coal  and    tend    fires;    he  ma\-,  how'^' 
e\er,  be    ordered    to    take    charge   o"- 
such   parts  of  the  main  or  auxiliar}  f 
engines    as    he    is    told    off    for.     A' 
second-class  stoker,  on  entr}-,  receives 
IIS.   8d.    per   week,   and   can    rise  to 
35s.    per    week   as   chief   stoker.      Extra   pay 
is  gi\en   when   serving  in  torpedo  boats  and 
destro}-ers,  and  when  in  the  tropics. 

The  port-main  engine  room  of  a  war-ship 
is  a  wonderful  sight,  but  the  layman  cannot 


staff,  and  on  being  drafted  to  sea-going  ships 
are  rated  signal  bo}-s,  w-hen,  in.stead  of  rising 
to  able  .seamen,  they  become  in  graduation 
qualified  signalmen,  yeomen  of  signals,  and 
finally    chief  yeomen    of  signals.     The}-  are 

employed  entirely  on  signals,  and  their  possibl}-  comprehend  the  labyrinth  of  pipes 
paraphernalia  consists  of  the  "  Big  Dollond,"  and  levers,  and  the  whirring,  whirling  rods 
flags,  lamps,  semaphore,  and  fog  horn,  which  and  shafts,  which  spatter  the  walls  with  milk- 
emits  short  and  long  grunts  on  the  Morse  w-hite  grease,  and  almost  deafen  w-ith  their 
code.    Signalling  is  a  most  important  subject,      pounding  and  throbbing. 

especially  at  fleet  evolutions,  when  the  signal-  The  boiler  room  of  a  war-vessel  is  a  verit- 

men  are  often  knee-deep  in  flags.  able    pandemonium    and    inferno    combined. 

The  engineer  department  of  the   Xavy  is      The  din   of  the  engine    room   is  as  nothing 
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compared  to  the  din  here,  while  the  tempera- 
ture is  often  as  high  as  140  Fahr.  A  gale  of 
hot  wind  rages  in  tliis  -the  bowels  of  the 
ship — and  causes  the  coal  dust  to  fly  abinit 
and  whip  the  face  like  hail.  In  front  of  each 
boiler — and  our  latest  cruisers  carry  thirty 
boilers  in  four  great  rooms — stands  a  black, 
begrimed  sentinel,  waiting  till  it  is  his  tiuMi  to 
open  the  furnace  door  and  sho\el  hiel  into 
the  roaring  element;  for  a  regular  routine 
of  firing  is  obser\ed.  At  each  side  of  the 
room  are  the  coal  bunkers,  where  the 
trimmers,  by  the  dim  light  of  I)a\_\-  lamps, 
are  working  like  demons,  filling  up  the 
trollies,  and  skilfull}-  avoiding  the  falling- 
masses  occasiiined  by  the  lurching  cif  the 
\-essel. 

If  a  man  docs  not  join  the  Rj\-al  Xa\y 
cither  as  a  bluejacket  or  stoker,  he  m,i\- 
volunteer  for  armourer,  blacksmith,  carpenter, 
cooper,  painter,  plumber,  sailmaker,  ship- 
wright, sick  berth  st,i ff,  or  domestic,  full 
particulars  concerning  the  qualifications  for 
which  ma_\-  be  obtained  from  an_\'  recruiting- 
station  or  post  office. 

Last,  but  not   least,  there   are    the    Ro\-al 


Marines,  which  corps  cCi'lilc  forms  a  portion  of 
the  Naval  forces  of  the  country,  although 
they  are  in  e\ery  sense  sailors,  while  their 
motto  "/'(•/■  iinnr,  per  terrain  "  aptly  describes 
the  nature  of  their  duties.  The  R(nal 
Marines  are  di\-ided  into  two  cor|)s,  ,\rtillcry 
and  Light  Infantr_\-  ;  the  forn-ier  ha\e  their 
heatlquarters  at  Kastney,  while  the  latter  are 
grou])e(l  in  three  divisions  at  Portsmouth, 
l'l\-n-ioulh  and  ChatlKun.  The  djpet  is  at 
W'almer,  where  all  rjcruils  join  and  are 
trained  pretty  thoroughly  before  joining  their 
di\isions,  the  course  lasting  about  a  \-ear  and 
including  instruction  in  gunnery.  As  a  rule, 
more  than  one-half  of  this  force  is  embarked 
for  duty  on  11  is  .Majesty's  \-es.sels.  Whei-i 
ser\-ing  on  board  sh;p  the  marines  are 
em[)lo\ed  as  sentries,  and  keep  regular  watch 
like  the  bluejackets,  and  when  not  on  guard 
assist  in  all  the  duties  of  the  ship  except 
going  aloft.  In  at:tion,  the  men  of  both  the 
Marine  .-\rtiller_\-  and  Light  Infimtry  are 
stationed  at  the  giuis  conjointl\-  with  the 
seamen  gunners,  those  not  .so  emplo\-ed  being 
used  as  a  rille  |)art\-  on  deck.  The  marines 
form    part  of   all    .N'axal    brigades  landed   for 
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service  on  shore.  Tin's  splendid  corps,  which 
is  recruited  like  the  Navy  under  the  lonjj 
service  s)-stcm,  offers  great  a-ttractions  to  lads 
ha\-ing  a  likinij  for  soldiering  combined  with 
service  afloat. 

In  conclusion,  it  is  no  e.Kaggeration  to  state 
that  there  is  no  other  service  which  offers 
such  advantages  as  the  Royal  Na\)-,  pro- 
motion being  e.Kceptionally  rapid  in  the  case 
of  well-conducted  and  intelligent  men  who 
are  determined  to  get  on ;  while,  in  almost  all 
cases,  large  additional  pay  or  wages,  and,  in 
certain  circumstances,  liberal  allowances  may 
be  drawn  for  special  services  and  qualifica- 
tions.  After  t\\  enty-two  )-ears'  service  pensions 


are  awarded  on  a  generous  scale  ;  but  men 
disabled  or  invalided  from  the  .service  are  also 
eligible  to  receive  them.  Whilst  men  and 
bo)\s  have  a  chance  of  visiting  all  jiarts 
of  the  world  in  His  Majesty's  ships,  care 
is  taken  that,  as  far  as  practicable,  all  shall 
ha\'e  a  fair  proportion  of  home  service. 
Both  at  home  and  abroad  leave  is  granted 
without  deduction  of  pa}',  and  on  return 
fnim  a  commission  abroad  as  much  as 
six  or  eight  weeks'  leave  is  granted.  The 
Marines'  headquarters  are  permanent,  and 
men  enjoy  the  pri\ilege  of  always  return- 
ing to  the  same  barrack,  which  is  their 
service  home.  ^j^  ^^  Archer. 
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